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From conjunctivitis* to surgical aftercare, 
ease discomfort of inflammation with... 


ORTISPORIN 


Ophthalmic Suspension Sterile 
(Polymyxin B-Neomycin-Hydrocortisone) 
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Reduces Inflammation— Helps Protect Against 


E “[Steroid-anti-infective | combinations enable the therapist to control 
the inflammatory process more rapidly than with antibiotics alone, 
yet not run the risk of an uncontrolled bacterial infection...”. 


E Reduces post-surgical inflammation to help prevent tissue damage. 


E Also available: CORTISPORIN® Ophthalmic Ointment Sterile 
(Polymyxin B-Bacitracin-Neomycin-Hydrocortisone ) 


E NEW CONVENIENT DROP-DOSE® BOTTLE 
For more precise dosing and easier administration 


! Aronson SB, Bettman JW: Ophthalmic combinations, in Lasagna L (ed): Combination Drugs: Their Use and Regulation 


* Due to susceptible organisms 


New York, Stratton Intercontinental Medical Book Corporation, 1975, pp 96-109 


The following is a Brief Summary. For complete prescribing information, please consult the full 
prescribing information in B.W. Co.® literature or the PDR. 


DESCRIPTION: Cortisporin® Ophthalmic Suspension (polymyxin B sulfate-neomycin sulfate- 
hydrocortisone) is a sterile antimicrobial and anti-inflammatory suspension for ophthalmic use. Each 

ml contains: Aerosporin® (polymyxin B sulfate) 10.000 units, neomycin sulfate equivalent to 3.5 mg 
neomycin base and hydrocortisone 10 mg (1%). The vehicle contains thimerosal 0.001% (added as a pre- 
servative) and the inactive ingredients cetyl alcohol, glyceryl monostearate, mineral oil, polyoxy! 40 
stearate, propylene glycol and water for injection. INDICATIONS AND USAGE: For steroid-respon- 
sive inflammatory ocular conditions for which a corticosteroid is indicated and where bacterial infection 
or a risk of bacterial ocular infection exists. The particular anti-infective drugs in this product are active 
against the following common bacterial eye pathogens: Staphylococcus aureus, Escherichia coli. 
Haemophilus influenzae, Klebsiella-Enterobacter species, Neisseria species, and Pseudomonas aeru- 
ginosa. The product does not provide adequate coverage against Serratia marcescens and streptococci, 
including Streptococcus pneumoniae. CONTRAINDICATIONS: Epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella, and many other viral diseases of the cornea and conjunctiva. 
Mycobacterial infection of the eye. Fungal diseases of ocular structures. Hypersensitivity to a component 
of the medication. (Hypersensitivity to the antibiotic component occurs at a higher rate than for other 
components.) The use of these combinations is always contraindicated after uncomplicated removal of a 
corneal foreign body. WARNINGS: Prolonged use may result in glaucoma, with damage to the optic 
nerve, defects in visual acuity and fields of vision, and posterior subcapsular cataract formation. Pro- 
longed use may suppress the host response and thus increase the hazard of secondary ocular infections. 

In those diseases causing thinning of the cornea or sclera, perforations have been known to occur with the 
use of topical steroids. In acute purulent conditions of the eye, steroids may mask infection or enhance 
existing infection. If these products are used for 10 days or longer, intraocular pressure should be routinely 
monitored even though it may be difficult in children and uncooperative patients. Employment 

of steroid medication in the treatment of herpes simplex requires great caution. Neomycin sulfate may 
Cause cutaneous sensitization. A precise incidence of hypersensitivity reactions (primarily skin rash) 

due to topical neomycin is not known. The manifestations of sensitization to neomycin are usually itch- 
ing, reddening and edema of the conjunctiva and eyelid. It may be manifest simply as a failure to heal. 
During long-term use of neomycin-containing products, periodic examination for such signs is advisable, 
and the patient should be told to discontinue the product if they are observed. These symptoms subside 
quickly on withdrawing the medication. Neomycin-containing applications should be avoided for the pa- 
tient thereafter. PRECAUTIONS: General: The initial prescription and renewal of the medication or- 
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der beyond 20 milliliters should be made by a physician only after examination of the patient with 
of magnification, such as slit lamp biomicroscopy and, where appropriate, fluorescein staining. 1 
possibility of persistent fungal infections of the cornea should be considered after prolonged steroid 
ing. Allergic cross-reactions may occur whith could prevent the use of any or all of the following | 
biotics for the treatment of future infections: kanamycin, paromomycin, streptomycin, and possibly 
gentamicin. Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in anim 
(rats, rabbits, mice) showed no evidence of carcinogenicity attributable to oral administration of 
corticosteroids Pregnancy: Teratogenic Effects: Pregnancy Category C. Corticosteroids have be 
shown to be teratogenic in rabbits when applied topically at concentrations of 0.5% on days 6-18 
tation and in mice when applied topically at a concentration of 15% on days 10-13 of gestation. T: 
no adequate and well-controlled studies in pregnant women. Corticosteroids should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. | Nursing Mothers: 
drocortisone appears in human milk following oral administration of the drug. Since systemic ab 
of hydrocortisone may occur when applied topically, caution should be exercised when Cortispc 
thalmic Suspension is used by a nursing woman. ADVERSE REACTIONS: Adverse reactior 
occurred with steroid / anti-infective combination drugs which can be attributed to the steroid c¢ 
the anti-infective component, or the combination. Reactions occurring most often from the pre: 
the anti-infective ingredient are localized hypersensitivity, including itching, swelling and conj 
erythema. Local irritation on instillation has also been reported. Exact incidence figures are not 
since no denominator of treated patients is available. The reactions due to the steroid componen 
creasing order of frequency are: elevation of intraocular pressure (IOP) with possible developme: 
glaucoma, and infrequent optic nerve damage: posterior subcapsular cataract formation: and delaye. 
wound healing. Secondary Infection: The development of secondary infection has occurred after u 
combinations containing steroids and antimicrobials. Fungal infections of the cornea are particular 
prone to develop coincidentally with long-term applications of steroid. The possibility of fungal inv 
must be considered in any persistent corneal ulceration where steroid treatment has been used. Se 
ary bacterial ocular infection following suppression of host responses also occurs, HOW SUPPLI! 
Bottle of 7.5 ml with Sterile Dropper (NDC-008 1-0193-02). Store at 15°-25°C (59°-77°F). 
Burroughs Wellcome Co. 
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POLYSPORIN 


polymyxin B-bacitracin) 






|] Broad spectrum 
p antimicrobial coverage 


C] Neomycin-free 
and preservative-free 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
acin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
tive bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus cluding fungi. Appropriate measures should 
fluenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- be taken if this occurs. DOSAGE AND 
ig hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 
volving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 


sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 
)se individuals who have shown hypersensitivity to any of its components. WARNINGS: of 1/8 oz. with ophthalmic tip. 


»pyright 1985 Burroughs Wellcome Co. All rights reserved. 
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Topcon’s new RM-A6000 and RM-A6500 auto 
refractometers are the most precise, reliable 
and easy-to-operate instruments available 
today. Most remarkable of all is the 

price: the lowest in the industry. 

Planned simplicity is the key. All 
you have to do is align the pupil and 
focus. These state-of-the-art instru- 
ments do the rest. Each features a 
convenient omni-directional joystick 
for easy alignment control and oper- 
ating switches for one-touch opera- 
tion, including immediate print-out. 

Both the RM-A6000 and RM-A6500 
provide precise objective measure- 
ments at the touch of a button, even 
for patients with intra-ocular lenses. 
When measuring unusually difficult 
patients, the instruments will advise 
the operator to use the unique, 
built-in manual mode. 
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ordable reality. 


The additional versatility of complete subjective 
testing is provided by the RM-A6500. Our 
unique subjective mode can automatic- 
ally sequence the testing of unaided 
visual activity, objective findings 
and the conventional refinement of 
sphere, cylinder and axis. 

Now your choice is simple, whether 

you are a first time purchaser 

or are upgrading to newer technology. 
See your authorized Topcon distribu- 

tor for a convincing demonstration. 


lechnology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 

65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 
Western Regional Office: 

325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800. 
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To effectively protect the retina and other ocular tissues 
from the potentially harmful effects* of UV radiation, an 
artificial intraocular lens must duplicate the UV-absorbing 
properties of the natural crystalline lens —i.e., filter out 


UV light in the critical 300 to 400 nanometer range. 


In a major advance in IOL UV light protection, 
IOLAB has developed the most effective bonded 
UV-absorbing IOL available: UVBLOC™ PLUS. 
UVBLOC™ PLUS Lenses effectively 
filter out 100% of UV light energy 
between 300 and 400 nanometers. 
How? With a new bonded UV 
chromophore so unique, its patented 2°}; 
(U.S. Patent No. 4,528,311). And = | E 
laboratory tests have established * + 
their safety and stability. 





*Ultraviolet radiation has been implicated in the development of cystoid macular 
edema, macular degeneration, erythropsia and color distortion. 
Data on file, IOLAB Corporation. 








UVBLOC™ PLUS Lenses incorporate a chemical 
bonding system that reduces the potential for long-term 
migration and leaching of the UV chromophore found in 
additive systems, since the absorber is actually bonded at 
the molecular level. UVBLOC™ PLUS chemical bonding 
means that UV-absorbing properties will not diminish 
over time — they are just as effective at year 45 as at year 
one. Additionally, the lens will remain clear and fully able 
to withstand YAG laser radiation. 


UVBLOC™ PLUS Lenses dupli- 
cate crystalline lens UV absorption 
with safety and long-term stability. 
Available in a variety of lens 
models for every patient and 
physician need. 


UVBLOC™ PLUS defines a new 
standard of UV protection. 





IOLAB Corporation, Covina, California 91724, Toll Free: 800/423-1871 + In Calif.. 800/352-1891, International Inquiries: Telex: 4720901 
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UV is hot news today, but did you know that Copeland P.M.M.A. (patented) 
has provided UV absorbtion since the very first lens in 1967! 


But we are not resting on past achievements. Look at what we're doing 
now at Copeland. 
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With two lubricants, 

polyvinyl alcohol and povidone, 
Tears Plus artificial tears gives 
patients suffering from itchy, 


scratchy, dry eye the soothing, 
cooling relief they need. 


Tears Plus 


artificial tear for dry eyes 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 





THE INTERNATIONAL OCULOPLASTIC SOCIETY, INC. 
630 PARK AVENUE, NEW YORK, NEW YORK 10021, USA 


CONTINUING MEDICAL EDUCATION 





February 15-22, 1986 13th ANNUAL MIDWINTER INTERSPECIALTY & INTERNATIONAL 
OCULOPLASTIC SOCIETY CONGRESS 
Casa de Campo, Dominican Republic 


Enjoy a stimulating academic program in Ophthalmic Surgery and Facial Plastic 
Surgery with doctors from the U.S. and the Dominican Republic at the ultimate 
Carribbean resort. Patient management problems will be addressed simultaneously 


in both areas. 

OUTSTANDING INTERSPECIALTY FACULTY. 

Management of Facial Skin Cancer Cosmetic Facial Surgery 
MICHAEL. J. ALBOM, M.D. ANTONIO JORGE MESSINA, M.D. 
Oculoplastic Surgery -Retinal & Vitreal Surgery 
PIERRE GUIBOR, M.D. J. GRAHAM DOBBIE, M.D. 
Oculopiastic Surgery | Keratorefractive Surgery 
SANFORD D. HECHT, M.D. HERBERT L. GOULD, M.D. 
Reconstructive Facial Surgery Cataract & IOL Surgery 
GREGORY E. RAUSCHER, M.D. K. BUOL HESLIN, M.D. 
Ocular Adnexal & Facial Cancer Surgery Cataract & {OL Surgery 
EUGENE O. WIGGS, M.D. DONALD L. PRAEGER, M.D. 
Cosmetic Facial Surgery — Out-Patient Surgery 
NORMAN J. PASTOREK, M.D. HUNTER R. STOKES, M.D. 


June 26—July 11, 1986 | AUSTRALIA/TAHITI/U.S.A. 
OPHTHALMIC SURGERY & FACIAL PLASTIC SURGERY FORUM 


Participate in an exciting medical education forum with multispecialty faculty in 
Ophthalmic Surgery and Facial Plastic Surgery. 15 days exchanging ideas and 
techniques with doctors from Sydney, Brisbane, the Outback, and Tahiti. 
INTERNATIONAL INTERSPECIALTY FACULTY. 


1986 Applications | OCULOPLASTIC SURGICAL FELLOWSHIPS 
— Training in pre- and post-op care; surgical assistance, staff appointment. Includes 
- liability insurance, limited funding and locum tenens. Mini-fellowships can also be 
arranged with multispecialty surgeons. 


Please return this form to: Congress Administrator, c/o Dr. Guibor, The International Oculoplastic Society, 630 Park 
Avenue, New York, NY 10021 for additional information or call (212) 734-1010, outside NY (800) 223-4500. 


oh AEROS i pmadics Seon LSE, eee ee 13th ANNUAL MIDWINTER INTERSPECIALTY & INTERNATIONAL 
: OCULOPLASTIC SOCIETY CONGRESS 2/15-2/22/86 
| ~ — ( ) Enclosed is my registration check payable to the inter- 
ADDRESS. _ national Oculoplastic Society in the amount of $350. 
: : { ) Please send additional information. 


AUSTRALIA/TAHITI/U.S.A. 

OPHTHALMIC SURGERY & FACIAL PLASTIC SURGERY FORUM 

6/26-7/11/86 Le : 

( ) Enclosed is my registration check payable to the International 
Oculoplastic Society in the amount of $350. 

( ) Please send additional information. 


TELEPRONE C o ao 


. SURGICAL FELLOWSHIP APPLICATION 
SPECIAL TY —_________ ( ) Please send me an application for 1986 


__ Retrofit. 


can bring any OpMi' operating microscope, even a 30-year-. 

old ongto state-of-the-art with advanced widefield eyepieces 
roptic illumination systems...within a couple of hours 
minutes...at your location. 


One Zeiss Drive 


Thornwood, NY 10594. Carl ZeISS, INC. 


For further details, contact your Zeiss Dealer, or call (800) 522-5204.. In NY, call (914) 681-7768. 








, WYP! VISIO 1 


The other half is stability. PMMA haptics produced by 
conventional methods have sacrificed haptic stability in the 
pursuit of flexibility. Until now, haptics of PMMA couldn't 
provide both of these needed features. But with the exclusive 
half-round configuration of NOVA Flex" PMMA, flexibility 
and stability are now available in one haptic material. 

It’s a story worth a few minutes of your time. 

The real breakthrough is the half-round shape. A shape 
that provides maximum compressive flexibility against 
sensitive ocular tissues. At the same time, the resistance 
of NOVA Flex" haptics to axial forces results in a stable 
haptic that provides needed control during lens insertion. 

i We call this the NOVA Flex® Principle: For a closer 
look, we'll send you a brochure that provides hands-on exper- 
ience. After all, a principle that promises advantages such 
as flexibility and stability combined with the proven long-term 
performance of PMMA deserves some investigation. _ 

NOVA Flex" haptics of PMMA are currently available 
on two posterior chamber lenses with Osher-Fenzl eyelets, 
Style 827 and Style 865. All NOVA Flex” haptics have a blue 
core totally encased within PMMA for positioning visibility 
during implantation. 

Write to us, CooperVision IOL, 3190 160th Avenue, 
S.E.; Bellevue, Washington 98008. Or call 800-426-8903. 
In Washington State, call 800-562-3299 or 206-644-2400. 


® Registered Trademark of CooperVision, Inc. © Copyright 1985 CooperVision, Inc. 





NOWA Flex: 


Flexibility and stability in one lens. 





DIIWills Eye Hospital 
THE ELEVENTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


MARCH 


March 8-12, 1986 SMTWTFS 
at - : 
The Hershey Hotel, PE 
Philadelphia PA 16 17 19 19 20 21 22 
j 23 24 25 26 27 28 29 
30 31 
GUEST SPEAKERS 
DAVID L. GUYTON, M.D. MORTON E. SMITH, M.D. 
Associate Professor of Professor of Ophthalmology & 
Ophthalmology Pathology 
The Wilmer Ophthalmological Washington University 
Institute School of Medicine 
Johns Hopkins University St. Louis, Missouri 


Baltimore, Maryland 


Peter J. Savino, M.D., Course Director 


FACULTY & TOPICS 


TOPIC FACULTY 

Retina & Vitreous William E. Benson, M.D. 
Anatomy & Embryology Gary C. Brown, M.D. 

Corneal & External Diseases Elisabeth J. Cohen, M.D. 

Uveitis David H. Fischer, M.D. 

Orbit, Eyelid & Lacrimal System Joseph C. Flanagan, M.D. 

and Mary A. Stefanyszyn, M.D. 

Optics & Refraction David L. Guyton, M.D. 
Physiology Joseph I. Markoff, M.D. 
Pharmacology & Therapeutics Marlene R. Moster, M.D. 
Pediatric Ophthalmology & Strabismus Leonard B. Nelson, M.D. 
Neuro-Ophthalmology Peter J. Savino, M.D. 

Ocular Tumors Jerry A. Shields, M.D. 

Ocular Pathology Morton E. Smith, M.D. 
Glaucoma Richard P. Wilson, M.D. 
FURTHER INFORMATION: TUITION FEE: 

Wills Eye Hospital $500 Practicing Physicians 

Department of Continuing Medical Education $250 Residents & Fellows 

Ms. Lucia M. Manes (with Letter from Program Chairman) 
9th & Walnut Streets Continuing Education Credits: 
Philadelphia, PA 19107 This course is eligible for 41 credit hours in 
(215) 928-3578 Category 1 of the Physicians’ 


Recoanition Award of the AMA 
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“Sure, Id buy 


a YAG laser 
today if...” 


wa 
We 00K 
THE LAST 
‘TF"OUT OF 


BUYING 





Have you been waiting for a 7500 portable Argon, the 8500 
clinically proven YAG laser system Argon/Krypton, and now the 2000 
to come along at the right price? and 2500 YAGs—have proven 
Waiting for one company to emerge themselves in hospitals and offices 
as the YAG technology leader? A around the world. 
company that won't make excuses for So why put off the decision 
lasers that fall short of your needs? any longer when our “no-excuse” 
The wait is over. With the lasers could be expanding your 
CooperVision Models 2000 and practice today? Call CooperVision 
2500 YAGs, you can offer your Lasers Sales Administration toll-free 
patients the most advanced YAG at 800/227-8372 (in California, call 
laser treatments. Right in your 800/828-5577). Learn more about 
office. For an investment starting our state-of-the-art lasers and our 
at less than $40,000! attractive financing terms. 


Our YAGs give you everything 
you need for safe, effective surgical 
results. The Q-switched Model 2000 ( Vi 
office YAG is fully equipped, with ooper ISION © 
dedicated laser slit lamp and optics, Laser Division 
a twin helium-neon aiming system 3420 Central Expressway 
and a quiet, trouble-free air cooling Santa Clara, CA 95051 
system. If you desire the ultimate in Toll-free: 800/227-8372 
YAG performance, the Model 2500 California: 800/828-5577 
YAG offers even more state-of-the-art 
features such as the ability to perform 
posterior capsulotomies at energy 
levels as low as 0.6 mJ, superb 
viewing optics, burst mode, micro- 
manipulator and an on-board patient 
data printer. 

Best of all, Models 2000 and 
2500 come to you from CooperVision, 
the leading name in eye care. Our 
full line of ophthalmic lasers—the 
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Alcon announces the first topical 3,-selective blocker: 
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BETOPTIC 
betaxolol HCI 


sterile ophthalmic solution 0.5% 





Avoids the hidden systemic 
risks associated with 
nonselective beta blockers 








BETOPTIC 
betaxolol HC] 


sterile ophthalmic solution 0.5% 
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Works where it should... 


The first choice for patients with 
chronic open-angle glaucoma or ocular hypertension 





OCULOSPECIFIC: 


Achieves excellent 
IOP control“ 


Over three years of clinical experience with 
BETOPTIC in 850 patients at 29 medical 
centers have proven its efficacy and safety 
as an ocular hypotensive agent. 

BETOPTIC, 0.5% b.i.d., is clinically 
equivalent to timolol, 0.5% b.i.d.; also, 
three-year studies have confirmed that 
BETOPTIC provides reliable long-term IOP 
control. 


Moreover, BETOPTIC can be adminis- 
tered successfully in combination with 
pilocarpine, epinephrine, or acetazolamide 
when adjunctive therapy is indicated. 


Oculospecific denotes that at ophthalmic 
dosage, the pharmacologically effective 
level is restricted primarily to the eye. 


Please see brief summary of prescribing information on the 
last page of this advertisement. 


New from Alcon 





BETOPTIC 
betaxolol HCI 


sterile ophthalmic solution 0.5% 
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Works where it should... 


The safer choice for patients with 
chronic open-angle glaucoma or ocular hypertension 
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BRONCHOSPARING: 


Dramatically reduces the 
risk of pulmonary 


BETOPTIC, even at twice the clinical con- 
centration (1%), did not affect pulmonary 
function in patients with reactive airway 
disease, whereas timolol, 0.5%, caused a 
significant increase in bronchospasm in all 
of the patients evaluated.'? Furthermore, 
BETOPTIC was also well tolerated in 
another group of patients with reactive air- 
way disease who had experienced adverse 
and often severe reactions to timolol. 


~ not where it shouldn't 


Unlike nonselective beta blockers, 
B,-selective* BETOPTIC spares bronchiolar 
8.-receptors, thereby dramatically reduc- 
ing the hidden risk of bronchospasm? — 
and making BETOPTIC the safer choice for 
glaucoma patients. 

Although BETOPTIC has produced only 
minimal effects in patients with reactive air- 
way disease, caution should be exercised in 
the treatment of patients with excessive 
restriction of pulmonary function. 

“This preference is not absolute. 


Please see brief summary of prescribing information on the 
last page of this advertisement. 


New from Alcon 





BETOPTIC 
betaxolol HCI 


sterile ophthalmic solution 05% 
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Works where it should... 





The safer choice for patients with 
chronic open-angle glaucoma or ocular hypertension 





~ not where it shouldn't 


CARDIOSPARING: 
Markedly decreases the 
risk of compromised 


Cardiovascular function’”* 


BETOPTIC, 0.5%, displays little, if any, 
potential for reducing resting heart rate; to 
the contrary, timolol, 0.5%, significantly 
reduces this cardiovascular parameter 
(p<0.05).! 

BETOPTIC, unlike timolol, markedly 
decreases the hidden risk of cardiovascular 
side effects, such as bradycardia, hypoten- 
sion * and cerebral ischemia. Although 


BETOPTIC is absorbed systemically, the 
blood level of free active drug is too low to 
exert a systemic effect — making 
BETOPTIC the safer choice for glaucoma 
patients. 

Patients receiving an oral beta blocker 
and BETOPTIC should be observed for a 
potential additive effect either on IOP or on 
known systemic effects of beta blockade. 
Caution should be exercised in patients 
receiving catecholamine-depleting drugs. 


*Please see contraindications in brief summary on the last 
page of this advertisement. 


WeV Dm AKO 





BETOPTIC 
betaxolol HC] 


sterile ophthalmic solution 0.5% 





OCULOSPECIFIC...BRONCHOSPARING...CARDIOSPARING 


Betoptic Ophthalmic Solution 
(betaxolol hydrochloride) 0.5% as base 


DESCRIPTION: BETOPTIC™ Sterile Ophthalmic Solution contains 
betaxolol hydrochloride, a cardioselective beta-adrenergic receptor 
blocking agent, in a sterile isotonic solution. 


INDICATIONS AND USAGE: BETOPTIC Ophthalmic Solution has 
been shown to be effective in lowering intraocular pressure and is 
indicated in the treatment of ocular hypertension and chronic open- 
angle glaucoma. It may be used alone or in combination with other 
anti-glaucoma drugs. 

In clinical studies BETOPTIC safely controlled the intraocular 
pressure of 47 patients with glaucoma and reactive airway disease 
followed for a mean period of 15 months. However, caution should 
be used in treating patients with severe reactive airway disease. 
CONTRAINDICATIONS: BETOPTIC Ophthalmic Solution is 
contraindicated in patients with sinus bradycardia, greater than a 


first degree atrioventricular block, cardiogenic shock, in patients with 


overt cardiac failure, and in those patients with hypersensitivity to 
any component of this product. 


WARNING: Although BETOPTIC Ophthalmic Solution has had little 


or no effect on heart rate or blood pressure in clinical studies, caution 


should be observed in treating patients with a history of cardiac 
failure. Treatment with BETOPTIC Ophthalmic Solution should be 
discontinued at the first signs of cardiac failure. 


PRECAUTIONS: Patients who are receiving a beta-adrenergic 
blocking agent orally and BETOPTIC Ophthalmic Solution should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade. 


While BETOPTIC Ophthalmic Solution has demonstrated a low 
potential for systemic effect, it should be used with caution in 
patients with diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute hypoglycemia. 
Beta-adrenergic blocking agents may mask certain signs and 
symptoms of hypothyroidism and their abrupt withdrawal might 
precipitate a thyroid storm. 


Consideration should be given to the gradual withdrawal of beta- 
adrenergic blocking agents prior to general anesthesia because of 
the reduced ability of the heart to respond to beta-adrenergically 
mediated sympathetic reflex stimuli. 


Pulmonary: BETOPTIC Ophthalmic Solution, a cardioselective 
beta-blocker, has produced only minimal effects in patients with 
reactive airway disease; however, caution should be exercised in 

the treatment of patients with excessive restriction of 

pulmonary function. 

Drug Interactions: Although BETOPTIC Ophthalmic Solution used 
alone has little or no effect on pupil size, mydriasis resulting from 
concomitant therapy with BETOPTIC Ophthalmic Solution and 
epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta-blocker is 
administered to patients receiving catecholamine-depleting drugs such 
as reserpine, because of possible additive effects and the production of 


hypotension and/or bradvcardia. Caution should be exercised in patients 


Ocular: In patients with angle-closure glaucoma, the immediate 
treatment objective is to re-open the angle by constriction of the 
pupil with a miotic agent. Betaxolol has no effect on the pupil; 
therefore, BETOPTIC Ophthalmic Solution should be used with a 
miotic to reduce elevated intraocular pressure in angle-closure 
glaucoma. 


As with the use of other antiglaucoma drugs, diminished 
responsiveness to BETOPTIC Ophthalmic Solution after prolonged 
therapy has been reported in some patients. However in one long- 
term study in which 250 patients have been followed for a mean 
period of two years, no significant difference in mean intraocular 
pressure has been observed after initial stabilization. 


Pregnancy and Nursing: As with any drug, BETOPTIC Ophthalmic 
Solution should be used in pregnant or nursing women only when 
the anticipated benefits outweigh the risks. 


Usage in Children: Clinical studies to establish the safety and 
efficacy in children have not been performed. 


ADVERSE REACTIONS: 
Ocular: BETOPTIC Ophthalmic Solution has been well tolerated. 
Discomfort of short duration was experienced by one in four patients, 
but none discontinued therapy; occasional tearing has been reported. 
Rare instances of decreased corneal sensitivity, erythema, itching 
sensation, corneal punctate staining, keratitis, anisocoria and 
photophobia have been reported. 
Systemic: Systemic reactions following topical administration 
of BETOPTIC Ophthalmic Solution have been reported rarely 
(e.g., insomnia and depressive neurosis). 
HOW SUPPLIED: BETOPTIC Ophthalmic Solution is a sterile, 
isotonic, aqueous solution of betaxolol hydrochloride. Supplied as 
follows: 5 and 10 ml in white opaque plastic ophthalmic 
DROP-TAINER® dispensers. 

5 ml: NDC 0065-0245-05 
10 ml: NDC 0065-0245-10 
Revised: September 1985 


REFERENCES: 1. Data on file, Alcon Laboratories, Inc. 2. Levy 
NS, Boone L, Ellis E: A controlled comparison of betaxolol and 
timolol with long-term evaluation of safety and efficacy. Glaucoma 
7:54-62, 1985. 3. Schoene RB, Abuan T, Ward RL, et al: Effects 
of topical betaxolol, timolol, and placebo on pulmonary function 
in asthmatic bronchitis. Am J Ophthalmol 97:86-92, 1984. 

4. Dunn TL, Gerber MJ, Shen AS, et al: Timolol-induced broncho- 
spasm: Utility of betaxolol as an alternative ocular hypotensive 
agent in patients with asthma (abstract). Clin Res 33:20A, 1985. 
5. Atkins JM, Pugh BR Jr, Timewell RM: Cardiovascular effects of 
topical beta-blockers during exercise. Am J Ophthalmol 99:173- 
175, 1985. 6. Physicians’ Desk Reference® for Ophthalmology, 
ed 13. Oradell, NJ, Medical Economics Company, Inc., 1985, 

pp 117-120. 


Alcon 


Alcon Laboratories, Inc. 


Fort Worth, Texas 76134 © 1985 Alcon Laboratories Inc. 058524A 
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THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 


and 


POSTGRADUATE MEDICAL INSTITUTE 


announce 


THE 15TH ANNUAL COURSE ON 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 
APRIL 3, 4, and 5, 1986 


The curriculum will encompass both the fundamental and practical aspects of argon, 
krypton, and neodymium-YAG laser photocoagulation. It will consist of lectures, clini- 
cal demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of photocoagulation on ocular tissue 
Principles/techniques of photocoagulation 

Fluorescein angiography as related to photocoagulation 
Diseases treated by photocoagulation 

Clinical results of treatment 

Complications of photocoagulation 

Potential new uses for lasers 

Clinical demonstrations 


FACULTY: 
C. Davis Belcher, Ill, M.D. Ronald C. Pruett, M.D. 
Sheldon M. Buzney, M.D. Charles L. Schepens, M.D. 
Francois Delori, Ph.D. Richard J. Simmons, M.D. 
Stephen R. Deppermann, M.D. Omah Singh, M.D. 
H. MacKenzie Freemen, M.D. John V. Thomas, M.D. 
Tatsuo Hirose, M.D. Felipe |. Tolentino, M.D. 
Alex Jalkh, M.D. Clement L. Trempe, M.D. 
J. Wallace, McMeel, M.D. John J. Weiter, M.D. 
REGISTRATION: FULL SESSION — $450 


DIDACTIC SESSION ONLY — $250 


ACCREDITATION: This course is accredited for 16 hours in Category | toward the 
AMA Physician’s Recognition Award. 


INFORMATION: J. Wallace McMeel, M.D. 
100 Charles River Plaza 
Boston, MA 02114 
617/523-7810 
ATTN: Ms. J. Cerone 
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Technique of Use: 


The Landers Vitrectomy Ring was 
designed to be positioned with the 
cornea geometrically centered within 
the Ring. Sutures are then placed 
into the sclera adjacent to the limbus 
and tied over each scleral strut. Care 
should be taken so that the sutures 
are not pulled down too tight. The 
well created by the Ring is then filled 
with Healon® or Methylcellulose. The 
appropriate lens is then selected and 
placed into the Ring with the 
Machemer Forceps. The prism lens 
will require lens rotation to facilitate 
viewing the region to be examined. 


The Landers Vitrectomy Ring is 
manufactured in stainless steel, and 
the Vitrectomy Lenses in glass, 
facilitating autoclave sterilization. 


Designed by: “Maurice B. Landers, Ill, M.D. 
University of California, Davis 


MANUFACTURED BY: 


\ © cular een ie. 


(206) 885-1263 C-97309 


Bellevue,WA 98009 USA 





FOR IMMEDIATE RELEASE. .. FOR IMMEDIATE RELEASE... 





THE U.S. INTRAOCULAR LENS SYMPOSIUM 


Now Becomes 


THE SYMPOSIUM ON CATARACT, IOL AND 
REFRACTIVE SURGERY 


April 7, 8, 9 and 10, 1985 
Century Plaza Hotel 
Los Angeles, CA 


e Over 100 Free Papers 

e Hands-On Wet Labs for RK and Epikeratophakia 
e Over 40 Courses for Individualized Instruction 

° Special Section Presented on Refractive Surgery 


e Over 80 Films to be Shown as Part of the 3rd 
Annual Film Festival 


4 Full Days of Symposia and Courses for Your 
Nurse and/or Technician 


Program Chairmen 
Manus C. Kraff, M.D. - M.D’s Program 
Mary Jo Field, R.N. - Nurse’s and Technician’s Program 


Sponsored By 
The American Society of Cataract and Refractive Surgery 


formerly 
The American Intraocular Implant Society 


3700 Pender Drive, Suite 108, Fairfax, VA 22030 (703) 591-2220 


REGISTRATION MATERIAL MAILED IN NOVEMBER... 











COMPARABLE RESILIENCE? 
COMPARABLE RESILIENCE TO OTHER MATERIAL 


LESS DEGRADATION? 


LESS CREEP? TENSILE PROPERTIES 
CREEP IN POLYPROPYLENE AND PMMA 








AVERAGE COMPRESSIVE FORCE-GRAMS 
2 MM DEFLECTION 


HEAT TREATED 
UV AGED IN BSS. 


CLEAR PMMA 
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True Blue PMMA Haptics. 


The most obvious advantage of 


ORC Blue PMMA haptics is greater 


visibility upon insertion. Since the 
blue haptic is more visible, it may 
be manipulated with greater ease 
and may be placed with greater 
precision. 


Another advantage is the greater 


_ flexibility of ORC Blue PMMA 


compared to clear PMMA, per- 
mitting lower compression force 
upon insertion. Yet, ORC Blue 
PMMA haptics retain their shape 
longer than polypropylene for 
greater long-term stability. 


The ORC Blue PMMA haptic 
material has a lower potential for 
inflammatory response, exhibiting 
only one-fourth complement 
activation of polypropylene loops.! 
Independent laboratory tests for 
biocompatibility revealed no 
adverse microbiological reaction, 
no cytotoxicity, and no adverse 
physiological reactions? 


The more visible advantage. 


Contact your local ORC represen- 
tative or call our Customer Service 


Department to find out for yourself 


all of the advantages of these new 
blue PMMA haptics. Blue PMMA 
haptics from ORC. . .the only blue 
PMMA haptic attached to the 
original UV-absorbing IOL. 


Innovation from 

Optical Radiation Corporation 
Ophthalmic Products Division 
1300 Optical Drive 

Azusa, CA 91702 

818 969 3344 


For information, please call 
Nationwide 800 423 1887 
In California 800 821 8754 


1 Lindstrom R: Polypropylene reaction cited. /OL 
and Ocular Surgery News, July 15, 1984. 


2 Data on file, Optical Radiation Corporation. 


3 Honikman TC: The facts about intraocular lens 
loop materials: a comparison of polypropylene and 
PMMA, Cataract Surgery N.OW., June 1983. 


CAUTION: INVESTIGATIONAL DEVIC. 


LIMITED BY FEDERAL LAW TO 
INVESTIGATIONAL USE. 


© 1985 Optical Radiation Corporation ORC287 
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Mentor Innovation. 
It’s giving ophthalmologists 


a wider choice than ever before. 
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PAM* - the Mentor Guyton- 

Minkowski Potential Acuity 
Meter*, checks macula health and 
juantitatively predicts post-op acuity. 
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Mentor Slit Beam Indirect 

Ophthalmoscope - improved 
contrast retinal viewing, can also 
double as a portable Slit Lamp . 


Mentor Small Pupil Indirect 
Ophthalmoscope - an all-pupil 
scope with stereopsis even through 

a non-dilated pupil. 


Digital PAM*- for use where 
language and/or literacy are 

problems and PAM results are 

necessary. 
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Wet-Field Cordless* 

Coagulator - eliminates cum- 
bersome cords and footswitches. Puts 
complete control in your hands. 


CM-III Microscope - O.R. 

quality for lab or office at a 
'ery attractive price. Counter balanced 
or your convenience. 


Maumenee Suregrip* Tying 

Forceps - the best yet for 10.0 
nylon and 9.0 silk. Virtually eliminates 
suture slippage. 






Halogen Slit Lamps - superb 
[ | crispness even at highest 
magnifications. Parallel and/or 
converging optics available. 













C] Mentor Indirect Ophthalmoscope 

C) Mentor Photo Slit Lamp 

[C] Mentanium* Vitroretinal 
Instruments 

C] Wet-Field Coagulator” 

(| Wet-Field* Forceps Line 

[C] Honan Intraocular Pressure 



















Reducer 
Instrument Wipes with Eye [C] Spares* Post-operative Cataract 
18 & 20-gauge Wet-Field Corneal Light Shields - easy Drain - will not leave poten- Glasses 


and effective way to protect 
the macula from excessive coaxial 
illumination during surgery. 


Hemostatic Erasers* - pin- 
oint hemostatic control of anterior 
‘hamber and retinal bleeders. 


tially dangerous lint or debris on the 
instrument and are gentle to your 
delicate instruments. * Trade Name of Mentor 0&0, Inc. 


Mentor is dedicated to the development of new [] Please process my order for the products 


and innovative diagnostic and surgical products | have checked and advise price and delivery. 
that do a better job of meeting the specialized [] Please provide more information on the 
needs of ophthalmologists and eye care spe- products indicated. 


cialists. Many of our most popular products are [L] Send copy of your latest catalog. 
shown above. To order or obtain more information, 
please telephone, or tear out and mail this page. Name 


Affiliation 
Address 


City aM State Zp 
O&O, INC Telephone 
20 South Shore Park, Hingham, MA 02043, Telephone: 617-749-8215 - 
i Ff FF FF m FF FF FF å FF å å | FF | | FF FF FF m å FF FF FF å å‘ å FF å‘ FF 
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MIAMI OPHTHALMOLOGICAL SOCIETY 


EIGHTH ANNUAL WINTER SEMINAR 
A Potpourri Of The Latest in Ophthalmology 


SUN VALLEY LODGE 


SUN VALLEY, IDAHO 
Saturday, March 8 - Saturday, March 15, 1986 


FACULTY 
RICHARD L. ANDERSON, M.D. MICHAEL GORDON, M.D. 
DAVID J. APPLE, M.D. RICHARD A. LEWIS, M.D. 
RICHARD P. CARROLL, M.D. GLENN MORRISON, M.D. 
MICHAEL CALLAHAN, M.D. SAMUEL PACKER, M.D. 
ROBERT DRYDEN, M.D. S. ANTHONY WOLFE, M.D. 


(And others to be announced) 
SEMINAR FEE: $300.00 
House Staff With Letter From Chief: $200.00 


For Further Information Contact: 


DAVID J.B. SINGER, M.D., F.A.C.S. 


Seminar Director & Program Chairman 


Eighth Annual Winter Seminar 
Miami Ophthalmological Society 
1160 Kane Concourse Suite #302 
Miami Beach, FL 33154 
(305) 861-4946 


“A Limited Number of Free Papers Will Be Accepted. 


*36 Category 1 CME Credits. Approved and Co-Sponsored by Dade County Medical 
Association, Miami, Florida. 


here's no substitute for experience. 
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New long-term dat 













Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment.* 
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Time 0 6 12 18 24 30 36 months 
nt 1985 1103 830 442 318 165 na 
mean 277 19.7 19.6 19.5 19.4 18.8 18.8 


‘All patients did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 





Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 


In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


7 TIMO 
f (n=1896) 





65.5 69.5 19.1 18.3 10.9 98 8.6 7.3 Ae 24 31.6 a e 15.7 SS 74 3.7 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 


PR OLS 
ese tables reflect data from studies included in the original NDA for TIMOPTIC and fra no zing oe NE ai 
dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term control : | 


OP and on change in visual fields. These studies are intended to have patients under observation 
up to six years with evaluations at three- to four-month intervals. 











Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


of these patients 
reported no cardiovascular side effects 


of these patients 
reported no respiratory difficulties 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 


studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term contro 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 


There's no substitute for 


plic 


(TIMOLOL MALEATE! MSD) 
"STERILE OPHTHALMIC SOLUTION 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history 
of bronchial asthma, or severe chronic obstructive pulmonary disease (see 
WARNINGS); sinus bradycardia; second- and third-degree atrioventricular 
block; overt cardiac failure (see WARNINGS); cardiogenic shock; and 
hypersensitivity to any component of this product. 


x = Br Qi MM TaY nf Re rrihinn Infam atin l are Ç lact atTe ls) af 





There’s no substitute for 


Timootic 


(TIMOLOL MALEATEI MSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transter from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAIMBICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.9., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual! withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms. 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle, 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients. However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope or postural 
hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, gi 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: \n a two-year oral study of timolol maleate in rats, 
there was a Statistically significant (PS0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significant 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in ad“ 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximum 
recommended human oral dosage, there were no clinically meaningful changes in serum prolactin. 

There was a Statistically significant increase (P0.05) in the overall incidence of neoplasms in female 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic potential when 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(Ps0.05) of revertants observed with tester strain TAI00 (in seven replicate assays) but not in the 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationship 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 or 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 
accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
congestive heart failure, with preexisting blepharitis, keratitis, blepharop- 
palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 


DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 
Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC cases), diplopia, ptosis. 

Dizziness, depression, 
increase in signs and symp- 
toms of myasthenia gravis. 


Causal Relationship Unknown: The following adverse effects have been reported and a causal 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: 
Hypertension. chest pain; Digestive’ Dyspepsia, anorexia, dry mouth; Nervous System/Psychuatric: 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somno- 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema; 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edema 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening of 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive: 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura; 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psyciuatric: Vertigo, 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira- 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes, Urogenital: Urination 
difficulties. 

Potential Adverse Effects: \n addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyto- 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acute 
reversible syndrome characterized by disorientation for time and place, short-term memory loss, 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics; 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respira 3 y 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER” ophthalmic dispensers with a controlled 
drop tip. 

Storage: Protect from light. Store at room temperature. 


M g D *The maximum recommended single oral dose is 30 mg of timolol 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg 
coe ams ee er ae è P 
MERCK For more detailed information, consult your MSD 
Representative and the Prescribing Information 
SHARP: Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point, PA 19486. 1185007046021) 
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oncave-convex optic creates a 
1 0.3mm of YAG space to mini- 
ize potential glare or reflec- 


Introducing Interspace. 


on from laser-induced optical 


efects? 


The first true YAG lens 
that doesn’t compromise 


IOL function. 








About one-half of most lens 
implants require a capsulotomy 
sooner or later. 

The other half don't. 

Which means YAG lenses 
should never sacrifice optical 
quality on the 50/50 chance 
of ever demonstrating their laser 
compatibility. 

Interspace lenses don't. 

Interspace lenses are designed 
to provide superior optical as 
well as laser compatible results. 

At Intermedics Intraocular, 
we're convinced that a true YAG 
lens should provide a full 0.3mm 
of YAG space. So we don't settle 
for less. 

We don't sacrifice optical 
integrity either. Each Interspace 
optic is machined to rigid, 









prietary process to produce a gem- 
like finish unmatched in the 
industry. 

Every millimeter of every 
Interspace optic is refractive; a 
welcome characteristic in the 
event of decentration. 

And it’s good to know you don't 
have to alter your technique to 
implant an Interspace lens. In 
fact, half the time you're apt 
to forget Interspace is a YAG lens. 

The other half of the time 
you'll be glad it is. 


1. Hunkeler, J. D., Ophthalmology Times 
1985; 7:1,48 





Caution: Investigational Device Limited by 
United States Law to Investigational Use. 


computer-controlled tolerances. Quality through technology. 
Then it’s polished using a pro- 5 
C) INTERMEDICS 
INTRAOCULAR 


PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 (818) 796-0281 


Vol. 101, No. 1 





The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
Static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
To conduct your perimetry examinations with 
complete certainty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 
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For complete 
certainty... 





the Original Goldmann 


by Haag-Strett. 


ASIA 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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for all the right reasons. 


5065 


VISITEC OFFERS AFFORDABLE 
MICROSURGICAL INSTRUMENTS! 


They keep the cost of ECCE procedures down. 


Clean-Sterile-Ready to use « Handles are knurled for sure grip * Micro in size- overall length 105mm 
Excellent with ECCE & IOLs ¢ Select from a wide range (Plus more to come) 


5063 ANGLED LENS MANIPULATING 
HOOK (Sinskey) 0.2mm diameter 
blunt tip Angled 45° - 12mm 
from bend to tip. 


5062 STRAIGHT LENS MANIPULATING 
HOOK (Sinskey). 


5064 ANGLED IRIS HOOK Blunt tip, 
Angled 45° - 12mm from bend 
to tip. 


5065 ANGLED DOUBLE IRIS HOOK 
Blunt tip, Angled 45°- 12mm 
from bend to tip. 


5066 ANGLED IRIS HOOK & IOL 
DIALLER 0.2mm diameter blunt 
tip Angled 45° - 12mm from 
bend to tip. 


5067 ANGLED IRIS RETRACTOR 
(Micro) Angled 45° - 12mm from 
bend to tip 1mm wide lip. 


5068 NUCLEUS REMOVAL LOOP 
5mm width. 


5069 ANGLED VICO MANIPULATOR 
Angled 45° - 12mm from bend 
to tip. 


5070 ANGLED IRIS RETRACTOR 
Angled 45° - 12mm from bend 
to tip, 3mm wide lip. 


5072 Hecu DOUBLE CUTTING SHARP 
CYSTOTOME (Angled) for push-pull 
cutting method, 24g. 


5073 ecu ANGLED RK OPTICAL 
ZONE MARKER 0.1mm diameter 
blunt tip, Angled 45° - 12mm 
from bend to tip. 


5078 Hew LENS PUSHER (Aker) 
Designed for manipulating lens. 
Smooth rounded jaw type 
end allows easy removal 
from eye. 


Hand-held microsurgical instruments provide excellent quality and value at a fraction of 


comparable instrument costs. 


FOR ALL THE RIGHT REASONS ASK FOR OUR COMPLETE CATALOG 


VISITEC COMPANY 


800-237-2174 (Outside Florida) 


2043 Whitfield Park Drive 
813-758-1428 


Sarasota, FL 34243 


USA 
Telex 5106000179 
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Grieshaber 


AUTOMATED FLUID-GAS EXCHANGE 





TEM 
S /GRIESHABER iR SYS 
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The Grieshaber Air System is a simple, self-contained 
system that maintains intraocular pressure 
automatically without the need for syringes, bottles, 
air tanks, or the help of an assistant. It eliminates 
the danger of overfilling or collapse of the globe 
during fluid-gas exchange. 


The system is effective in complex posterior 

segment surgery and for maintaining the anterior 
chamber. Pressure is automatically maintained as 
intraocular fluid is aspirated, when leaks around 
cannulas or sclerotomies occur, when scleral buckling 
or resection changes ocular volume, or during ocular 
manipulations. A signal sounds when pressure 

varies beyond limits preset by the surgeon. 


The Grieshaber Air System was developed 
and tested at Duke University by 

Brooks McCuen, M.D., et al. 

Please call 215-547-7676 

for ordering information. 


1056 Trenton Rd. 

P. O. Box 807 

Fallsington, PA 19054 
Telephone (215) 547-7676 
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Amplaid mk15 


electrodiagnostic system 


For further information please contact: 


Amplaid SpA Amplaid USA, Inc. = 
Via G. Scalarini 4 1225 Carnegie St. - Unit 104 i re 
20139 Milano (Italy) Rolling Meadows, IL 60008 (U.S.A.) amp al 


Phone: (02) 5696436 Phone: (312) 392-1919 
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TOBREX 


(tobramycin 0.3%) 
ophthalmic solution and ointment 





The most widely prescribed topical 
antibiotic among ophthalmologists 


TOBREX® (tobramycin 0.3%) 
OPHTHALMIC SOLUTION/OINTMENT 


DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile 
topical ophthalmic solution prepared ici ng aaa a 
therapy of external infections. This product is also supplied 
in an ointment form. 3 

Each ml of solution contains: Tobramycin 0.3% 

3 mg/ml), Boric Acid, Sodium Sulfate, Sodium Chloride, 
yloxapo!l, Sodium Hydroxide and/or Sulfuric Acid (to 
adjust pH), Purified Water, and Benzalkonium Chloride 
(0.01%) as a preservative. 3 DM-00 

Each gram of ointment contains: Tobramycin 0.3% 

F MOOT. Mineral Oil, Petrolatum Base, and Chiorobutanol 
0.5%) as a preservative. ays _ DM-00 

Tobramycin is a water-soluble aminoglycoside antibiotic 
active against a wide variety of gram-negative and gram- 
positive ophthalmic pathogens. 

CLINICAL PHARMACOLOGY: /n Vitro Data: In vitro studies 
have demonstrated tobramycin is active against susceptible 
strains of the following microorganisms: j 

Staphylococci, including S. aureus and S. epidermidis 
(coagulase-positive and coagulase-negative), including 
penicillin-resistant strains. 

Streptococci, including some of the Group A — beta- 
hemolytic species, some nonhemolytic species, and some 
PORRE a oatie rags Pseudomonas aeruginosa, 
Escherichia coli, Klebsiella pneumoniae, Enterobacter _ 
aerogenes, Proteus mirabilis (indole-negative) and indole- 
pe ive Proteus species. Haemophilus V hoarzas and 

. aegyptius, Moraxella lacunata, and Acinetobacter calco- 
aceticus (Herellea vaginicola) and some Neisseria species. 
Bacterial susceptibility studies demonstrate that in some 
cases microorganisms resistant to gentamicin retain Sus- 
ceptibility to tobramycin. A significant bacterial population 
resistant to tobramycin has not yet emerged; however, bac- 
terial resistance may develop upon prolonged use. 


INDICATIONS AND USAGE: TOBREX is a topical antibiotic 
indicated in the treatment of external infections of the eye 
and its adnexa caused by susceptible bacteria. Appropriate 
monitoring of bacterial response to topical antibiotic therapy 
should accompany the use of TOBREX. 


CONTRAINDICATIONS: TOBREX Ophthalmic Solution and 
Ointment are contraindicated in patients with known hyper- 
sensitivity to any of their components. 


WARNINGS: Not for injection into the eye. Sensitivity to 

topically eee aminoglycosides may occur in some 
pua if a sensitivity reaction to TOBREX occurs, discon- 
inue use. 


PRECAUTIONS: As with other antibiotic preparations, 
prolonged use may result in overgrowth of nonsusceptible 
organisms, including fungi. If superinfection occurs, appro- 
priate therapy should be initiated. ; 
Ophthalmic ointments may retard corneal wound healing. 
Pregnancy Category B. Reproduction studies in three types 
of animals at doses up to thirty-three times the normal 
human systemic dose have revealed no evidence of impaired 
fertility or harm to the fetus due to tobramycin. There are, 
however, no adequate and well-controlled studies in preg- 
nant women. Because animal studies are not always 
predictive of human response, this drug should be used dur- 
ing pregnancy only if clearly needed. 

Nursing Mothers: Because of the potential for adverse reac- 
tions in nursing infants trom TOBREX, a decision should be 
made whether to discontinue nursing the infant or discon- 
tinue the drug, taking into account the importance of the 
drug to the mother. 


ADVERSE REACTIONS: The most frequent adverse reactions 
to TOBREX Ophthalmic Solution and Ointment are localized 
ocular toxicity and hypersensitivity, including lid itching and 
swelling, and conjunctival erythema. These reactions occur 
in less than three of 100 patients treated with TOBREX. Simi- 
lar reactions may occur with the topical use of other 
aminoglycoside antibiotics. Other adverse reactions have not 
been reported from TOBREX therapy; however, if topical ocu- 
lar tobramycin is administered concomitantly with systemic 
aminoglycoside antibiotics, care should be taken to monitor 
the total serum concentration. 

In clinical trials, TOBREX Ophthalmic Ointment produced 
significantly fewer adverse reactions (3.7%) than did 
Garamycin Ophthalmic Ointment (10.6%). 


OVERDOSAGE: Clinically apparent syo and symptoms of 
an overdose of TOBREX Ophthalmic Solution or Ointment 
(punctate keratitis, erythema, increased lacrimation, edema 
and lid itching) may be similar to adverse reaction effects in 
some patients. 


DOSAGE AND ADMINISTRATION: Solution: In mild to 
moderate disease, instill one or two drops into the affected 
eye(s) every four hours. In severe infections, instill two 
drops into the eye(s) hourly until improvement, following 
which treatment should be reduced prior to discontinuation. 

Ointment: In mild to moderate disease, apply a half-inch 
ribbon into the affected eye(s) two or three times per day. In 
severe infections, instill a half-inch ribbon into the affected 
eye(s) every three to four hours until improvement, following 
which treatment should be reduced prior to discontinuation. 

Clinical studies have shown tobramycin to be safe and 
effective for use in children. 


HOW SUPPLIED: STERILE solution in 5m! Drop-Tainer® dis- 

penser (NDC 0065-0643-05), containing tobramycin 0.3% 

i by il and STERILE ointment in 3.5g ophthalmic tube 
NDC 0065-0644-35), containing tobramycin 0.3% (3mg/g). 
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The Rate of Progression of Scotomas in Glaucoma 





Frederick S. Mikelberg, M.D., Michael Schulzer, M.D., Stephen M. Drance, M.D., 
and Wing Lau, M.Sc. 


We conducted a retrospective study of 45 
eyes of 45 patients with chronic open-angle 
glaucoma to evaluate the rate of progression of 
scotomas. “Scotoma mass” was calculated and 
regressed on time to obtain the rate of visual 
field change. Twenty-two eyes (49%) showed a 
linear type of progression, nine (20%) showed 
a curvilinear progression, three (7%) showed 
episodic progression, and 11 (24%) showed no 
significant progression. The mean scotoma 
mass was significantly lower in the curvilinear 
group than in the linear group. 


THE TYPICAL VISUAL FIELD defects seen in 
patients with glaucoma have been well docu- 
mented,'” but the rate of progression of glauco- 
matous defects has not been systematically in- 
vestigated. Holmin and Krakau! studied 
visual field loss in patients with glaucoma on 
the Competer automated perimeter. They used 
the visual field performance value, which is an 
overall measure of retinal sensitivity, to exam- 
ine the rate of change of visual fields in patients 
with glaucoma. They found that performance 
values decreased with time, but that the fre- 
quency distribution of the regression coeffi- 
cient was wide. Wilson and associates’ studied 
the rate of progression of visual field loss in 
patients by means of the Friedman automated 
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perimeter and showed that patients with 
marked visual field loss experienced further 
visual field loss at a greatly accelerated rate. 

Hart and Becker’ found that 22% of eyes with 
initial single hemifield involvement had both 
hemifields involved after ten years. We have 
shown that 79% of eyes with glaucomatous 
visual field defects develop denser scotomas; in 
52% the scotomas enlarge and 50% develop 
new scotomas.' In 57% of those eyes with 
single hemifield involvement, the defects re- 
mained confined to that single hemifield 
throughout the follow-up period.’ 

We conducted a retrospective study to evalu- 
ate the rate of progression of visual field de- 
fects in patients with glaucoma. 


Subjects and Methods 


We reviewed the charts of patients with glau- 
coma for whom demographic data were stored 
on computerized records. These computerized 
records were chosen because of easy access to 
data such as visual acuity, intraocular pressure, 
drugs, and type of surgery. Only patients with 
routine chronic open-angle glaucoma were se- 
lected. All had intraocular pressures of 21 mm 
Hg or more. We excluded patients with low- 
tension glaucoma. All patients were part of one 
of our practices (S.M.D.) and were monitored 
routinely. Almost none were followed because 
of any particular treatment difficulties. To qual- 
ify for the study they had to have paracentral or 
arcuate defects within the central 30 degrees 
and two or more years of follow-up after the 
development of the visual field defects. These 
criteria left 45 eyes of 45 patients (26 men and 
19 women) ranging in age from 35 to 84 years 
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(mean age, 61.0 + 9.5 years; median age, 61.7 
years). The follow-up periods ranged from 22 to 
182 months (mean, 91.2 + 46.3 months; medi- 
an, 96.0 months). 

The visual fields were recorded with kinetic 
and static visual field measurements on the 
Tubinger perimeter because such visual field 
records are large enough to be easily planime- 
trized. The initial visual acuity had to be 20/30 
or better and the final visual acuity had to be 
20/40 or better. All the visual field records were 
measured using planimetry with the Zeiss 
video plan to determine the area of the scoto- 
mas within the central 30 degrees. The area of 
the central and peripheral isopters and the area 
under the static profile curve were also plani- 
metrized. The areas of the scotomas delineated 
on the static profile were also planimetrically 
determined. We also recorded foveal sensitivity. 

Each scotoma was delineated by plotting its 
size to many stimuli. Only true scotomas were 
measured. If a scotoma broke through to the 
periphery, it continued to contribute to the 
total scotoma mass at the level at which it was 
observed just before breakthrough. The posi- 
tion of the isopters was not used to determine 
the scotoma mass and therefore nasal steps or 
generalized or localized depressions did not 
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enter into this calculation. For a sequence of 
successively increasing stimuli, scotoma areas 
(mm?) specific to a given stimulus were multi- 
plied by the logarithm of the corresponding 
stimulus intensity as measured in apostilbs. 
These products were summed for a given 
scotoma, yielding “a total scotoma mass” 
(mm? x dB). We used the sum of all total scoto- 
ma masses in the inner 30 degrees to represent 
the total visual loss for a given visual field 
(unpublished data). 





Results 





The calculated total scotoma mass was re- 
gressed against time by analysis of covariance 
to obtain the rates of change of scotoma mass 
for each patient. Both linear and curved rela- 
tionships were tested.* We noted four patterns 
of progression: (1) linear progression—22 eyes 
(49%) in which visual field progression best 
fitted a linear model (Fig. 1); (2) curvilinear 
progression—nine eyes (20%) in which quad- 
ratic relationship of scotoma mass change to 
time was observed (Fig. 2); (3) episodic pro- 


Fig. 1 (Mikelberg and 
associates). Linear pro- 
gression in a represen- 
tative patient illustrat- 


ed in a graph of 
‘“‘“scotoma mass” over 
time. 
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gression—three eyes (7%) in which progressive 
visual field loss separated by periods of stable 
plateau visual fields for a period of at least two 
years was recorded over at least five visual 
fields (Fig. 3); and (4) no significant pro- 
gression—11 eyes (24%) (Fig. 4). Mean age and 
follow-up times did not differ significantly 
among these four groups. 

We calculated the mean rate of progression in 
each of the four groups. The mean rates of 
progression were 41.5 mm’? x dB per month for 
the linear group, 40.5 mm? x dB per month for 
the curvilinear group, and 36.2 mm? x dB per 
month for the episodic group. The rates of 
progression were not significantly different 
among these three groups. The interpatient 
variability of rate of progression within the 
groups was high (Fig. 5). 

To determine whether the rate of progression 
of the linear group paralleled the rate of pro- 
gression of the linear portion of the curvilinear 
group, we further analyzed these rates of pro- 
gression by examining the straight portions of 
the curvilinear graphs. The cutoff point to de- 
termine the beginning of the linear part of the 
visual field defects progressing in curvilinear 
fashion was established by observation of each 


Progression of Scotomas in Glaucoma 





Fig. 2 (Mikelberg and 
associates). Graph of 
“scotoma mass” over 
time showing curvilin- 
ear progression in a 
representative patient. 


graph. The mean rate of progression of the 
linear group was not significantly different 
from the mean rate of progression of the linear 
portion of the curvilinear group (P = .214). 

In a given linear regression the estimated 
slope is negatively correlated with the estimat- 
ed intercept but is uncorrelated with the mean 
level.’ Therefore, in our study the rate of pro- 
gression of scotoma mass would have been 
negatively correlated to the initial scotoma 
size. Io avoid this problem when relating the 
rate of progression of scotoma mass to scotoma 
mass level across patients, we used the mean 
scotoma mass rather than the initial scotoma 
mass. 

We evaluated the relationship of scotoma 
mass to the type of visual field progression. 
The mean defect mass was 5,793 mm? x dB in 
the linear group, 2,434 mm? x dB in the curvi- 
linear group, 9,555 mm? x dB in the episodic 
group, and 3,596 mm’ x dB in the group with 
no significant progression. The mean scotoma 
mass of the patients with curvilinear progres- 
sion was significantly lower than the mean 
scotoma mass in those with linear progression 
(P = .005). 

To evaluate the relationship of mean scotoma 
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mass to rate of progression of visual field loss, 
we regressed the slope of visual field loss on 
mean mass. This showed a highly significant 
positive relationship (P = .006), confirming 
that patients with larger mean scotoma masses 
had more rapid progression of their visual field 
loss. 


Discussion 


Planimetry of isopters and scotomas on flat 
representations of the hemispherical visual 
field in space produces distortion. For this rea- 
son we confined our study to changes of scoto- 
mas in the inner 30 degrees of the visual field 
where such distortion is minimal and, accord- 
ing to our calculations, can be accepted without 
conversion to absolute units. Hart and Becker’ 
showed that 73% of their patients with glauco- 
matous visual field defects progressed during 
the course of their disease. Our study, which 
was not designed to determine the frequency of 
progression in an overall population with glau- 
coma, showed findings similar to theirs in that 
34 of 45 patients (76%) showed progression 
during the follow-up period. 

Most of our patients (91%) who showed pro- 
gression of the visual field defects did so in 
either linear or curvilinear fashion. We found 
that the mean scotoma mass was significantly 
smaller in those patients with curvilinear loss 
than in those with linear loss. We also found 
that the rate of visual field loss had a significant 
positive correlation with scotoma mass. These 
findings suggest that when the scotoma mass is 
small, presumably at an earlier stage of the 
disease, the rate of visual field loss may be slow 
but that when the scotoma mass increases in 
size, presumably in more advanced disease, a 
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Fig. 5 (Mikelberg and associ- 
ates). Histogram of the rates of 
progression of individual patients 
of the entire sample. Solid area, 
linear group; horizontally lined 
area, curvilinear group; area with 
diagonal black stripes, episodic 
group; area with diagonal white 
stripes, group with no significant 
340 progression. 


more rapid linear progression of the visual field 
defect occurs. Wilson and associates? showed 
that the rate of visual field loss is related posi- 
tively to scotoma size. 

This suggests, but by no means proves, that 
up to a certain point axons may be lost slowly in 
the optic nerve with minimal change in visual 
field as measured with current techniques or 
that once a certain quantity of axons is lost 
further loss of visual field is more linear and 
rapid because very little functional nerve re- 
mains intact at this point. This raises the possi- 
bility that some glaucomatous progression may 
go through these phases. The episodic manner 
of progression in a few of our patients may 
indicate a different mechanism. We must stress 
that there were others in whom no progression 
appeared to take place. 

Automated perimetry is now readily avail- 
able and statistical analysis of visual field loss 
should be much more easily obtained.” It is 
time for a carefully designed prospective study 
on the manner of progression of visual field 
loss in glaucoma as well as the many possible 
factors which may influence progression of the 
disease. 
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The Correlation Between Cup-Disk Ratio, Neuroretinal 
Rim Area, and Optic Disk Area Measured by the 
Video-Ophthalmograph (Rodenstock Analyzer) and 


Clinical Measurement 


Frederick S. Mikelberg, M.D., Gordon R. Douglas, M.D., Michael Schulzer, M.D., 
P. Juhani Airaksinen, M.D., Kees Wijsman, and Dan Mawson 


The video-ophthalmograph (Rodenstock an- 
alyzer) records the topography of the optic 
disk via simultaneous stereoscopic video im- 
ages which are stored and analyzed with the 
help of a microcomputer. We performed a pro- 
spective study of 49 eyes of 49 patients to 
compare the vertical cup-disk ratio, the hori- 
zontal cup-disk ratio, the neuroretinal rim 
area, and the optic disk area obtained with the 
video-ophthalmograph with those obtained 
with manual analysis of black-and-white ster- 
eoscopic photographs. The correlation coeffi- 
cients were 0.67, for vertical cup-disk ratio (P 
= .0000), 0.63 for horizontal cup-disk ratio (P 
= .0000), 0.72 for neuroretinal rim area (P = 
.0000), and 0.89 for optic disk area (P = .0000). 


A CAREFUL EVALUATION Of the optic disk is of 
the utmost importance in the diagnosis and 
management of patients with glaucoma. Ac- 
quired optic disk change may predate measura- 
ble visual field loss.'’* An accurate and rapid 
method for evaluating the status of the optic 
disk would be extremely useful. 

Most clinicians record the vertical and hori- 
zontal cup-disk ratio when describing the sta- 
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tus of the optic disk ina patient with glaucoma. 
Although useful, this estimation is subjective 
and has been shown to have a considerable 
interobserver and intraobserver variability 
even when high-quality stereoscopic photo- 
graphs of the optic disk are used.’ One of the 
problems stems from the decision as to what 
constitutes the edge of the cup. 

The yideo-ophthalmograph (Rodenstock an- 
alyzer) can measure the topography of the 
optic disk by recording simultaneous stereo- 
scopic video images which are stored and ana- 
lyzed with the help of a microcomputer. * We 
have shown that the video-ophthalmograph is 
capable of measuring the cup-disk ratio in a 
reliable and reproducible fashion.’ The meas- 
urements obtained with this instrument corre- 
lated well with those obtained by accepted 
clinical techniques.° 

The optic nerve contains approximately 1.2 
million axons, all of which must pass through 
the scleral canal. If the canal is small, the axons 
are crowded and a small cup or no cup is 
present. If the scleral canal is wide, the axons 
have more room and a large cup exists. Both of 
these situations are normal but have different 
cup-disk ratios. In recording the overall status 
of the optic disk, the measurement of the 
neuroretinal rim area may be more indicative 
than the measurement of cup-disk ratio. The 
neuroretinal rim area has been shown to be 
superior to the cup-disk ratio in separating 
patients with glaucoma from those suspected 
of having glaucoma and normal subjects.’ In 
another study we demonstrated that the mea- 
surement of the neuroretinal rim area showed a 
good separation between normal subjects, 
those suspected of having glaucoma, and pa- 
tients with glaucomatous visual field defects." 
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Good correlations between neuroretinal rim 
area and differential light sensitivity and be- 
tween neuroretinal rim area and semiquantita- 
tive measurements of the nerve fiber layer of 
the retina have also been reported.*"” 

The measurement of the neuroretinal rim 
area has been time-consuming, involving stere- 
oscopic photography and planimetry of en- 
larged images of the optic disk. We have shown 
that the video-ophthalmograph is capable of 
measuring the rim area in a reproducible fash- 
ion, bypassing the photographic process, al- 
lowing the measurements to be obtained rapid- 
ly by computerized video imaging.’ 

Our study correlated the topographic meas- 
urements obtained with the video-ophthalmo- 
graph with those obtained by manual planime- 
try of stereoscopic photographs. 


Subjects and Methods 


We studied one eye, chosen at random, from 
each of 49 patients. All the patients had optic 
disk stereoscopic photographs taken with a 
fundus camera. The optic disks were also mea- 
sured with the video-ophthalmograph. The 
refractive error, axial length obtained by 
ultrasound, and keratometric readings were 
recorded. 

Measurements of the optic disk area and the 
neuroretinal rim area from photographs were 
made with a planimeter and the cup-disk ratio 
was measured in the vertical and horizontal 
meridians with a stereoscopic viewer. Optic 
disk diameter in the vertical and horizontal 
meridians was also obtained. All measure- 
ments were corrected using the refractive error, 
axial lengths and keratometric value by Litt- 
mann’s" formula. This correction is necessary 
so that the measurements of optic disk diame- 
ter and area are in units corrected for the 
optical system of the patient’s own eye, rather 
than based on the Gullstrand model eye. 

The video-ophthalmograph measured the 
vertical and horizontal cup-disk ratio, the verti- 
cal and horizontal optic disk diameters, the 
neuroretinal rim area, and the total area of the 
optic disk. The video-ophthalmograph auto- 
matically determines the cup boundary 150 pm 
below the surface level of the optic disk as 
determined at the edge of the optic disk. The 
optic disk diameter is measured in the vertical 
and horizontal meridians. The cup-disk ratio is 
obtained every degree around the circumfer- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 


ence of the optic disk. The horizontal cup-disk 
ratio is defined as the mean of all 180 cup-disk 
ratios between 315 and 45 and between 135 and 
225 degrees. The vertical cup-disk ratio is de- 
fined as the mean of all 180 readings between 45 
and 135 degrees and between 225 and 315 de- 
grees. The neuroretinal rim area is defined by 
the video-ophthalmograph as the area between 
the cup boundary and the optic disk margin 
(Fig. 1). To correct the measurements for ocular 
magnification, we used the known optic disk 
diameters calculated by stereoscopic photogra- 
phy and, with the formula of Littmann," used 
the rule of proportions to calculate a correction 
factor for the video-ophthalmograph. This was 
then applied to the measurements of neuro- 
retinal rim area and optic disk area obtained 
with the video-ophthalmograph so that true 
measurements were available. 


Results 


The correlation between the horizontal cup- 
disk ratio measured with the video-ophthalmo- 
graph compared with the horizontal cup-disk 





Fig. 1 (Mikelberg and associates). Schema of the 
measurements of the optic disk performed by the 
video-ophthalmograph. A-C represents the horizon- 
tal diameter. B-D represents the vertical diameter. 
The diagonally lined area represents the neuroretinal 
rim area. The dotted area represents the cup area. 
The dotted area plus the lined area equals the optic 
disk area. 
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ratio measured with the enlarged stereoscop- 
ic photographs was 0.63. This was highly sig- 
nificant with a P value of .0000 (Fig. 2). The 
correlation between the vertical cup-disk 
ratio measured with the video-ophthalmo- 
graph compared with the vertical cup-disk 
ratio measured with the enlarged stereoscop- 
ic photographs was 0.67. This was also highly 
significant with a P value of .0000 (Fig. 3). 

To calculate the magnification factor for the 
video-ophthalmograph, we first calculated the 
corrected diameter of the optic disk with the 
stereoscopic photographs, using Littmann’s” 
formula, and compared this to the optic disk 
diameter measured with the video-ophthal- 
mograph. The magnification factor for the 
video-ophthalmograph was calculated for both 
the vertical and horizontal optic disk diame- 
ters. The magnification factor calculated for the 
vertical diameter was 3.269 + 0.201; for the 
horizontal diameter it was 3.277 + 0.265. The 
mean of these two readings, 3.273, constituted 
the magnification factor and was then used 
with the Littmann formula to calculate the 





0.8 


Fig. 2 (Mikelberg and associ- 
ates). Correlation of horizontal 
cup-disk ratio measured by video- 
graphic and photographic tech- 
niques in a scattergram of the 49 
data points. Dots indicate observed 
points. Line represents the least- 
squares regression line through the 
data. Lengths of thin bars repre- 
sent 95% prediction intervals for 
single photographic measure- 
ments. Lengths of thick bars rep- 
resent 95% prediction intervals 
for mean photographic measure- 
ments. 


09 1.0 


corrected rim and optic disk areas obtained 
with the video-ophthalmograph. The correla- 
tion between the neuroretinal rim area mea- 
sured with the video-ophthalmograph and that 
obtained by planimetry was 0.72. This was 
highly significant with a P value of .0000 (Fig. 
4). The correlation between the corrected optic 
disk area measured with the video-ophthal- 
mograph and the corrected area measured 
with the stereoscopic photographs was ().89. 
Again, this was highly significant with a P value 
of .0000 (Fig. 5). 

For each of the above correlations at succes- 
sive equally spaced levels of videographic 
measurements, 95% prediction intervals were 
calculated for both single and population mean 
photographic measurements. The prediction 
interval for single measurements is an interval 
of values with a 95% chance of containing a 
single value of photographic measurement for 
an individual new member of the population 
for whom a videographic value has been mea- 
sured. The prediction interval for mean mea- 
surements is a narrower interval of values with 
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Videographic Cup-Disk Ratio 
Fig. 3 (Mikelberg and associates). Scattergram illustrating vertical cup-disk ratio measurements and compar- 
ing videographic and photographic techniques. Dots indicate observed points. Line represents the least-squares 
regression line through the data. Lengths of thin bars represent 95% prediction intervals for single photograph- 
ic measurements. Lengths of thick bars represent 95% prediction intervals for mean photographic measure- 


ments. 


a 95% chance of containing the population 
mean of photographic measurements at a given 
value of videographic measurements” (Figs. 2 
to 5). 


Discussion 


The careful evaluation of the optic disk is 
important in the diagnosis and management of 
glaucoma. Until now it has been difficult to 
evaluate the topography of the optic disk objec- 
tively. 

We have shown that the video-ophthal- 
mograph is capable of quantifying optic disk 
topography automatically in a rapid and re- 
liable manner.’ This allows the clinician to re- 
cord the cup-disk ratio as well as the neuro- 
retinal rim area and the area of the entire optic 
disk. These measurements can be used diag- 


nostically as well as for the detection of change 
indicating progression. The ability to record 
the neuroretinal rim area may be important 
because it permits better discrimination among 
normals, those suspected of having glaucoma 
and patients with glaucoma. It also shows good 
correlation with the differential light threshold 
used in perimetry and the retinal nerve fiber 
layer." 

Our data showed a good correlation coeffi- 
cient for cup-disk ratio measurements taken 
with the video-ophthalmograph and stereo- 
scopic photography. The lack of complete cor- 
relation can be explained by the differences of 
measurement because manual photographic 
measurements are performed only in the verti- 
cal and horizontal meridian, whereas the 
video-ophthalmograph uses the mean of many 
measurements around those meridians. A lo- 
calized notch, therefore, may cause different 
readings with the two techniques. 


2.2 


20 


Photographic Rim Area mm2 
= 


0.4 


0.2 


26 


—- N N N 
© O N A 


Photographic Disk Area mm2 
TE 


O 
co 


© 
Oo 


0.4 
0 


EEE CE AE OO es PEE ee ce a, EG 


l 18 20 22 24 26 28 30 32 


8 





0.4 


1.0 


he 


0.6 


1.4 


08 1.0 12 
Videographic Rim Area mm2 


Videographic Disk Area mm 


2 


1.4 


11 


16 


Fig. 4 (Mikelberg and associ- 
ates). Neuroretinal rim area mea- 
surements illustrated in a scatter- 
gram of the 49 data points 
comparing videographic and pho- 
tographic techniques. Dots indi- 
cate observed points. Line repre- 
sents least-squares regression line 
through the data. Lengths of thin 
bars represent 95% prediction in- 
tervals for single photographic 
measurements. Lengths of thick 
bars represent 95% prediction in- 


measurements. 


Fig. 5 (Mikelberg and associ- 
ates). Optic disk area correlation 
measured by videographic and 
photographic techniques in a scat- 
tergram of 49 data points. Dots 
indicate observed points. Line rep- 
resents the least-squares regres- 
sion line through the data. Lengths 
of thin bars represent 95% predic- 
tion intervals for single photo- 
graphic measurements. Lengths of 
thick bars represent 95% prediction 
intervals for mean photographic 
measurements. 


tervals for mean photographic 
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The correlation between the two neuroretinal 
rim area measurements is quite good. This is 
not surprising because both techniques mea- 
sure the entire neuroretinal rim. However, the 
border of the cup will be different by the two 
methods of measurement. 

The measurement of the area of the optic disk 
shows the highest correlation, which is not 
surprising because both techniques determine 
the margins of the optic disk manually. 

The video-ophthalmograph is a new machine 
that may refine our ability to detect patients 
with glaucoma earlier. Further studies will be 
performed to assess its ability to detect small 
changes over time in patients who have glauco- 
ma and in those suspected of having glaucoma. 


References 


l. Pedersen, J. E., and Anderson, D. R.: The mode 
of progressive disc cupping in ocular hypertension 
and glaucoma. Arch. Ophthalmol. 98:490, 1980. 

2. Quigley, H. A., Addicks, E. M., and Green, 
W. R.: Optic nerve damage in human glaucoma. III. 
Quantitative correlation of nerve fiber loss and visual 
field defect in glaucoma, ischemic neuropathy, papil- 
ledema and toxic neuropathy. Arch. Ophthalmol. 
100:135, 1982. 

3. Leydhecker, W., Krieglstein, G. K., and Col- 
lani, E. V.: Observer variation in applanation tonom- 
etry and estimation of the cup/disc ratio. In Kriegl- 
stein, G. K., and Leydhecker, W. (eds.): Glaucoma 
Update. New York, Springer-Verlag, 1979, p. 101. 

4. Cornsweet, T. N., Hersh, S., Humphries, J. C., 


Beesman, R. J., and Cornsweet, D. W.: Quantifica- 
tion of the shape and colour of the optic nervehead. 
In Breinin, G. M., and Siegel, I. M. (eds.): Advances 
in Diagnostic Visual Optics. Berlin, Springer-Verlag, 
1983, p. 141. 

5. Mikelberg, F. S., Douglas, G. R., Schulzer, M., 
Cornsweet, T. N., and Wijsman, K.: Reliability of 
optic disk topographic measurements recorded with 
a video-ophthalmograph. Am. J. Ophthalmol. 98:98, 
1984. 

6. Mikelberg, F. S., Airaksinen, P. J., Douglas, 
G. R., Schulzer, M., and Wijsman, K.: The correla- 
tion between optic disk topography measured by the 
video-ophthalmograph (Rodenstock Analyzer) and 
clinical measurement. Am. J. Ophthalmol. 100:417, 
1985. 

7. Balazsi, A. G, Drance, S. M., Schulzer, M., and 
Douglas, G. R.: Neuroretinal rim area in suspected 
glaucoma and early chronic open-angle glaucoma. 
Correlation with parameters of visual function. 
Arch. Ophthalmol. 102:1011, 1984. 

8. Airaksinen, P. J, Drance, S. M., and Schulzer, 
M.: Neuroretinal rim area in early glaucoma. Am. J. 
Ophthalmol. 99:1, 1985. 

9. Airaksinen, P. J., Drance, S.M., Douglas, 
G. R., and Schulzer, M.: Neuroretinal rim areas and 
visual field indices in glaucoma. Am. J. Ophthalmol. 
99:107, 1986. 

10. Airaksinen, P. J., and Drance, S. M.: Neuro- 
retinal rim area and retinal nerve fiber layer in 
glaucoma. Arch. Ophthalmol. 103:203, 1985. 

11. Littmann, H.: Zur bestimmung der Wahren 
grösse eines Objektes auf dem hintergrund des 
lebenden auges. Klin. Monatsbl. Augenheilkd. 
180:286, 1982. 

12. Snedecor, G. W., and Cochran, W. G.: Statisti- 
cal Methods. Ames, Iowa State University Press, 
1980, p. 164. 





Corneal Changes During Pilocarpine Gel Therapy 





Douglas H. Johnson, M.D., Kenneth R. Kenyon, M.D., David L. Epstein, M.D., 
and E. Michael Van Buskirk, M.D. 


Fifteen of 53 patients (28%) receiving long- 
term pilocarpine gel therapy were noted to 
have a subtle, diffuse superficial corneal haze. 
Results of a masked examination of patients 
using pilocarpine gel vs pilocarpine eyedrops 
and the finding of the haze unilaterally in 
patients using the gel unilaterally suggested 
that the haze is related to the pilocarpine gel. 
In most patients the haze persisted for two 
years after gel treatment was discontinued; the 
haze disappeared in two patients. Although 
patients remain asymptomatic with unaltered 
visual acuities, the long-term effect of this 
corneal change is unknown. 


DURING A ONE-YEAR open-label clinical trial of 
pilocarpine gel, we noted the appearance of a 
previously unreported subtle diffuse corneal 
haze.! The haze consists of myriad punctate 
focal gray opacities in the deep epithelium, 
Bowman/’s layer, and anterior stroma. Previous 
studies of pilocarpine gel had been short-term 
and did not report any corneal abnormality.*® 
Subsequently, another study reported this cor- 
neal change in a control population.* We con- 
ducted a two-year follow-up study on these 
corneal changes in our original patients and a 
masked study which found the corneal changes 
only in eyes treated with pilocarpine gel. 





Subjects and Methods 





Fifty-nine patients with open-angle glauco- 
ma participated in a clinical trial of pilocarpine 
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gel after giving informed consents. Patients 
receiving adjunctive therapy were included. 
No patient had preexisting corneal or conjunc- 
tival abnormalities, recent ocular surgery, ac- 
tive infection or inflammation, or uveitis. A 
0.5-inch strip of pilocarpine gel was applied to 
the lower fornix at bedtime, other miotics were 
discontinued, and any adjunctive therapy was 
continued. Patients have been monitored regu- 
larly since beginning the gel treatment in late 
1981. Eleven patients had unilateral glaucoma 
and received pilocarpine gel in only one eye; 
the normal fellow eyes required no treatment. 

To confirm the existence of a corneal change, 
masked examinations of 29 patients were per- 
formed by three examiners unfamiliar with 
them or their therapy. Fifteen patients had 
been using pilocarpine gel for at least nine 
months and 14 had been receiving long-term 
pilocarpine eyedrop therapy. Only one of the 
29 patients was not receiving treatment bilater- 
ally. The patients were randomly selected for 
the masked examination. 

In a separate study, conjunctival biopsy spec- 
imens were obtained from both eyes of one 
patient who had developed the corneal change 
only in the treated eye. After the patient was 
given topical anesthesia (proparacaine), a small 
(1 x 2-mm) piece of nasal interpalpebral con- 
junctiva was excised, fixed in glutaraldehyde, 
and examined by transmission electron micros- 


copy. 





Results 





Superficial punctate keratitis—Twenty-six of 
the initial 59 patients (44%) developed mild to 
moderate superficial punctate keratitis over the 
lower portion of the cornea. This did not al- 
ways produce symptoms, did not affect vision, 
and usually cleared spontaneously despite con- 
tinuing gel treatment. It occurred primarily 
during the first several weeks of gel use. There 
was no associated eyelid or tear abnormality 
(the latter determined by Schirmer’s test) to 
implicate exposure or dryness. 
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Corneal haze—Fifteen of the 53 patients 
(28%) using pilocarpine gel for more than two 
months (six of the initial 59 patients discontin- 
ued gel use within two months) developed a 
subtle, diffuse superficial corneal haze consist- 
ing of myriad punctate focal gray opacities in 
the deep epithelium, Bowman’s layer, and the 
anterior stroma. The epithelium did not stain 
with fluorescein. The haze was best visualized 
with high-magnification slit-lamp biomicrosco- 
py using oblique or specular illumination 
against the dark background of the pupil. It 
demonstrated neither a verticillate pattern 
(compare chloroquine or amiodarone) nor a 
selective distribution over the cornea. It was 
first observed in the gel-treated eye of two 
patients with unilateral glaucoma. These two 
patients had used pilocarpine gel as the only 
ocular therapy in one eye; the fellow eyes had 
received no treatment and did not develop the 
haze. A third patient with unilateral glaucoma 
who developed the haze in only the treated eye 
was also using timolol in the gel-treated eye. 

The earliest appearance was after four 
months of therapy; most affected patients de- 
veloped it after nine to 12 months of gel use. 
Although all patients exhibiting corneal chang- 
es were asymptomatic, gel therapy was discon- 
tinued. The corneal haze has persisted in 13 of 
15 patients two years after stopping gel therapy 
(longest observation time after gel was discon- 
tinued, 31 months). The haze has disappeared 
in two patients. The patients remain asympto- 
matic. 

Nine of the 15 patients developing the corne- 
al haze had previously experienced the tran- 
sient superficial punctate keratitis, although 
the keratitis had resolved at least three months 
before onset of the haze. 

Masked examination—All but one of the 29 
patients examined had small fixed pupils in 
both eyes because of miotic therapy (pilocar- 
pine gel or pilocarpine eyedrops). Pupil size 
could thus not be used by the examiner to 
determine who was using pilocarpine gel. A list 
of patients and corneal findings was kept dur- 
ing the examination, and the patient’s therapy 
disclosed only after the examiner had judged 
whether or not the corneal haze was present. 
None of the 29 patients had superficial punc- 
tate keratitis when examined (although seven 
of the 15 patients treated with pilocarpine gel 
had developed the transient keratitis at an 
earlier time). Nine of the 15 patients receiving 
pilocarpine gel therapy were found to have the 
corneal haze. The haze developed bilaterally in 
14 patients and unilaterally in the eye treated 


with pilocarpine gel in the 15th patient whose 
glaucoma was unilateral. None of the 14 pa- 
tients using pilocarpine eyedrops had the cor- 
neal haze. 

Conjunctival biopsy specimens—Phase con- 
trast and transmission electron microscopy 
showed that neither the gel-treated conjunctiva 
nor the untreated conjunctiva from the fellow 
eye demonstrated any intracellular or extracel- 
lular abnormality suggestive of a drug-induced 
storage disorder. 


Discussion 


Substantial evidence indicates that the ob- 
served corneal haze is induced by pilocarpine 
gel therapy. It appeared unilaterally in the 
treated eyes of two patients with unilateral 
glaucoma whose fellow eyes received no treat- 
ment. Serial observations were made consist- 
ently by the same examiners, who saw all 
patients before initiation of the pilocarpine gel 
treatment. This makes it unlikely that the cor- 
neal haze was a preexisting condition. Patients 
using the gel bilaterally who developed the 
corneal haze developed the change bilaterally. 
No patients using the gel unilaterally devel- 
oped the haze in the fellow eye. Finally, the 
masked examination was remarkable in that no 
false-positives were found—the corneal haze 
was identified only in those patients using 
pilocarpine gel. 

Since the recognition of the corneal haze in 
September 1982, we have looked for similar 
changes in other patients but have not found 
an identical change in normal eyes nor in eyes 
given other topical long-term medications. 

Although anterior corneal changes induced 
by systemic medications (notably chloroquine 
and amiodarone) are not unusual,*® corneal 
changes caused by topical medications are rare. 
Silver (argyrosis) produces conjunctival discol- 
oration and deep corneal deposits. Mercury 
compounds have been associated with con- 
junctival and Descemet’s membrane discolora- 
tion. An atypical band keratopathy developed 
in a number of patients receiving long-term 
pilocarpine eyedrop therapy.’ This was be- 
lieved to be the result of the phenylmercuric 
nitrate used as a preservative in the prepara- 
tions used by these patients.® Lead acetate, 
previously used as an astringent, induces whit- 
ish chalky opacities of the conjunctiva and 
cornea.’ 

All patients with this corneal haze have re- 
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mained asymptomatic at least two years after 
developing the corneal haze. Specifically, vi- 
sion is unaffected and no ocular irritation has 
been observed. Patients stopped using the pilo- 
carpine gel when the haze was discovered. The 
haze has persisted unchanged in most patients; 
it has regressed in two. We have not continued 
gel treatment in patients developing the haze 
and do not know if the corneal haze would 
develop further with continued gel use. 

Histologic changes in both cornea and con- 
junctiva have been reported in many drug- 
induced and inborn lysosomal metabolic dis- 
orders.’ In both classes of conditions, 
ultrastructural evaluation of ocular tissues con- 
sistently resolves predominantly intracytoplas- 
mic accumulations of abnormal storage mate- 
rial within lysosomes. Because of similar 
findings in both corneal and conjunctival tis- 
sues, conjunctival biopsy alone is a valid tech- 
nique of assessing corneal changes as well.’ 
Thus, we were surprised to find that the con- 
junctival biopsy specimen from the affected eye 
of one patient was noncontributory. 

The long-term significance of corneal chang- 
es is uncertain. In the present group of pa- 
tients, the corneal alterations remained subtle, 
stable, nonprogressive, and visually insignifi- 
cant. Similar, or even more pronounced, corne- 
al changes induced by systemic medications 
have so far proven to be visually benign, yet 
caution is indicated with any new presumed 
drug-induced ocular side effect. At present, we 
believe that patients able to use pilocarpine 
eyedrops successfully should continue to do 


so; patients poorly compliant with multiple- 
dose eyedrops or intolerant of the accommoda- 
tion and miotic effects of pilocarpine and who 
otherwise would require glaucoma surgery 
may still benefit from pilocarpine gel therapy. 


OO 


References 


nn ne EEE EEE 


1. Johnson, D. H., Epstein, D. Ly Aln. KC. 
Boys-Smith, J., Campbell, D., Rosenquist, R., and 
Van Buskirk, E. M.: A one-year multicenter clinical 
trial of pilocarpine gel. Am. J. Ophthalmol. 97:723, 
1984. 

2. Goldberg, I., Ashburn, F. S., Jr., Kass, M. A., 
and Becker, B.: Efficacy and patient acceptance of 
pilocarpine gel. Am. J. Ophthalmol. 88:843, 1979. 

3. March, W. F., Stewart, R. S., Mandell, A. I., 
and Bruce, L. A.: Duration of effect of pilocarpine 
gel. Arch. Ophthalmol. 100:1270, 1982. 

4. Crandall, A. S., Levy, N. S., Hoskins, H. D., 
and Welch, J. R.: Characterization of subtle corneal 
deposits. J. Toxicol. Cutan. Ocular Toxicol. 3:263, 
1984. 

5. D'Amico, D.J., and Kenyon, K.R.: Drug- 
induced lipidoses of the cornea and conjunctiva. Int. 
Ophthalmol. 4:67, 1981. 

6. Grant, W. M.: Toxicology of the Eye, 2nd ed. 
Springfield, Charles C Thomas, 1974, pp. 619, 651, 
and 909. 

7. Kennedy, R. E., Roca, P.D., and Landers, 
P. H.: Atypical band keratopathy in glaucomatous 
patients. Am. J. Ophthalmol. 72:917, 1971. 

8. Kennedy, R. E., Roca, P. D., and Plott, D. 5.: 
Further observations on atypical band keratopathy 
in glaucoma patients. Trans. Am. Ophthalmol. Soc. 
72:107, 1974. 





Clinical, Electron Microscopic, and Immunohistochemical 


Study of the Corneal Endothelium and Descemet’s 


Membrane in the Iridocorneal Endothelial Syndrome 





Merlyn M. Rodrigues, M.D., R. Doyle Stulting, M.D., and George O. Waring III, M.D. 


Two women with the iridocorneal endotheli- 
al syndrome had unilateral corneal edema, iris 
stromal atrophy, and glaucoma. Each under- 
went penetrating keratoplasty. Transmission 
electron microscopy of the corneal buttons 
disclosed a thin, normally structured Desce- 
met’s membrane bounded posteriorly by a 
posterior collagenous layer that contained 
banded and fibrillar tissue, indicating that the 
disorder was acquired after childhood. Scan- 
ning electron microscopy showed some degen- 
erated corneal endothelial cells with filopodial 
cytoplasmic projections, suggesting endothe- 
lial migration. Transmission electron micros- 
copy of the endothelium showed no signs of 
epithelial-like alteration, such as stratifica- 
tion, desmosomal junctions, or increased cyto- 
plasmic fibrils. Immunohistochemical stain- 
ing of fresh-frozen sections with monoclonal 
antibodies to keratin showed normal staining 
of the epithelium and no staining of the endo- 
thelium. Occasional lymphocytes were seen 
within the endothelium in one case but were 
also observed in one case of an inherited cor- 
neal disease, posterior polymorphous dystro- 
phy, suggesting that they might be normal 
“passenger” cells migrating in the endothelial 
monolayer. 


TRANSMISSION ELECTRON microscopic studies 
of the posterior cornea in Chandler’s syndrome 
have demonstrated attenuated endothelial cells 
with increased cytoplasmic filaments! and a 
posterior collagenous layer. New findings, al- 
though unconfirmed, include occasional leuko- 
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cytes in the corneal endothelium’ and the oc- 
currence of epithelial-like cells replacing the 
endothelium.** We performed transmission 
electron microscopy and immunohistochemical 
staining with monoclonal antibodies to keratin 
protein in two patients with clinically docu- 
mented iridocorneal endothelial syndrome 
(iris-nevus or Cogan-Reese syndrome, Chan- 
dler’s syndrome, and essential iris atrophy). 


Case Reports 


Case 1 

A 43-year-old woman who developed blurred 
vision in the right eye in 1980 had focal iris 
atrophy and peripheral iridocorneal adhesions 
at the 7 o’clock meridian. Her visual acuity was 
initially correctable to 20/20 but gradually de- 
creased over the next four years because of a 
slow increase in corneal edema. In 1983, her 
intraocular pressure increased and Chandler’s 
syndrome was diagnosed. 

When the patient was examined at Emory 
University, her corrected visual acuity in the 
right eye was 20/60. Visual acuity in the left eye 
was 20/300 because of idiopathic amblyopia 
present since childhood. Other findings in the 
left eye were normal. 

In the right eye there was diffuse corneal 
edema, worse centrally than peripherally, with 
thickening of Descemet’s membrane but no 
focal cornea guttata or posterior vesicular le- 
sions (Fig. 1). Focal areas of peripupillary iris 
stromal atrophy were present for approximate- 
ly 6 clock hours superiorly and inferiorly (Fig. 
2). Gonioscopy disclosed peripheral anterior 
synechiae from the 10 to 1 o’clock meridians 
superiorly and from the 5 to 7 o’clock meridians 
inferiorly; the remainder of the angle was open 
to the ciliary body. The lens exhibited mild 
nuclear sclerosis. 
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Fig. 1 (Rodrigues, Stulting, and Waring). Case 1. 
Diffuse corneal stromal edema. 


Intraocular pressure by applanation tonome- 
try was R.E.: 20 mm Hg and L.E.: 17 mm Hg; 
the patient used topical timolol 0.25% twice 
daily in the right eye only. The iridocorneal 
endothelial syndrome was diagnosed in the 
right eye. She underwent a penetrating kerato- 
plasty (8-mm graft in a 7.5-mm host bed) along 
with an extracapsular cataract extraction and 
posterior chamber intraocular lens insertion. 
The surgery was uncomplicated. Six months 
postoperatively best corrected visual acuity 
was 20/40 with —3.50 +2.25 x115. Postopera- 
tively, intraocular pressure remained less than 
20 mm Hg in the right eye with 1% topical 
prednisolone acetate and 0.5% timolol. 





Fig. 2 (Rodrigues, Stulting, and Waring). Case 1. 
Focal iris atrophy in the inferior iris (arrows). 


Case 2 

A 37-year-old woman became aware of a 
small black spot on her left iris in 1976. One 
year later, an ophthalmologist diagnosed es- 
sential iris atrophy. In 1982, the intraocular 
pressure increased to 30 mm Hg and topical 
timolol 0.5% twice daily was prescribed. Dur- 
ing early 1984, visual acuity in the left eye 
decreased and the eye became uncomfortable. 

On initial examination at Emory University 
in June 1984, the patient’s best corrected visual 
acuity was R.E.: 20/20 and L.E.: 20/200. The 
right eye appeared to be normal. The left cor- 
nea was edematous with moderate stromal 
thickening and epithelial bullae. The pupil was 
displaced nasally and several atrophic holes 
were present in the iris temporally. There were 
peripheral anterior synechiae between the 10 
and 11 o’clock meridians. The lens was clear. 
There was definite asymmetry of the optic 
disks, with the horizontal cup-disk ratio being 
0.3 in the right eye and 0.5 in the left. Visual 
field examination showed paracentral scotomas 
on the left. In September 1984, the patient 
underwent penetrating keratoplasty in the left 
eye. The early postoperative course was com- 
plicated by an increase in intraocular pressure 
to 30 mm Hg. Nine months after surgery, the 
patient’s visual acuity was 20/40 with +1.75 
+7.00 x145 and her intraocular pressure was 22 
mm Hg with 0.5% timolol. 





Material and Methods 





One half of each cornea was stored fresh in 
McCarey-Kaufman medium for 30 minutes and 
then frozen for immunohistochemistry. The 
other half was immediately fixed in buffered 
glutaraldehyde for electron microscopy. Fro- 
zen sections of a portion of unfixed cornea were 
reacted with monoclonal antibodies to human 
keratin for immunochemical studies. These an- 
tibodies have been characterized previously.” 

Immunofluorescence and immunoperoxidase 
stains (avidin-biotin-peroxidase method) were 
performed on cryostat sections 6 pm thick. 
These were air-dried for five to 20 minutes and 
fixed in cold acetone for ten minutes. For im- 
munofluorescence, sections were then rehy- 
drated in phosphate-buffered saline (pH 7.4) 
for five minutes and preincubated with normal 
goat serum (1:10) for 30 minutes at 30 C ina 
hu -nidified chamber. Monoclonal antibodies 
(Ael, Ae2, Ae3, and Ae5) prepared against 
human keratin proteins, which cross-reacted 
with keratins of rabbit and many other animal 
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species, were then applied to each section and 
incubated for one hour in a humidified cham- 
ber. Control sections were similarly incubated 
with control culture media from parent myelo- 
ma cultures. The sections were then washed 
three times in phosphate-buffered saline for 
ten minutes followed by incubation with 
fluorescein-conjugated F(ab)’: fragment goat 
antimouse IgG (heavy and light chain specific) 
for 30 minutes in a humidified chamber. The 
sections were then washed three times in 
phosphate-buffered saline for ten minutes, and 
mounted, 

For scanning electron microscopy, tissue was 
dehydrated in graded alcohol, critical point- 
dried, and coated with gold. For transmission 





electron microscopy, tissues were postfixed in 
1% osmium tetroxide, dehydrated in graded 
alcohols, and embedded in Epon. Epon- 
embedded blocks from both cases were step- 
sectioned at 50-um intervals through almost 
the entire tissue. Sections (1 um thick) were 
stained with toluidine blue. Thin sections were 
stained with urany] acetate and lead citrate and 
examined in an electron microscope. 





Results 





Electron microscopy—Case 1—The anterior 
3 um of Descemet’s membrane showed the nor- 
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Fig. 3 (Rodrigues, Stulting and Waring). Case 1. Transmission electron microscopy shows Descemet’s 
membrane (DM) with a normal 3-um anterior banded zone (1) and a 6-um thick homogenous zone (2). There is 
an abrupt transition to the posterior collagenous layer (PCL) containing 110-nm banded material and an 
irregular posterior surface. The endothelium is thinned (x 5,850). Inset, Thick irregular posterior collagenous 
layer and attenuated monolayer of endothelial cells (toluidine blue, x 220). 
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mal 100-nm fetal banded pattern. Posterior to 
this portion was a layer of homogenous base- 
ment membrane that appeared to be normal 
and which was about 10 um thick (Fig. 3). 
Between this normal Descemet’s membrane 
and the endothelium was a sharply demarcated 
banded posterior collagenous layer that con- 
tained spindle-shaped 110-nm banded units of 
material. They were smaller and more sparse in 
the anterior portion and larger and more dense 
in the posterior portion, embedded in a homog- 
enous matrix that contained a few fine fibrils. 
The posterior surface of this layer was irregu- 
lar, with small excrescences (Fig. 4), some of 
which were composed of banded material 110 





nm wide (Fig. 4). No leukocytes were detected 
within the endothelial layer. The endothelial 
cells appeared to be degenerated with de- 
creased mitochondria. The cell junctions and 
lateral plasma membranes were normal and 
there was no evidence of increased microvil- 
lous projections. 

Case 2—Descemet’s membrane consisted of 
an anterior fetal banded zone, approximately 
2.2 pm thick, and a posterior homogenous 
layer approximately 3.5 pm thick (Fig. 5). The 
posterior collagenous layer, which was approx- 
imately 9 pm thick, had a distinct junction with 
the homogenous portion of Descemet’s mem- 
brane, a junction marked by spindle-shaped 


Fig. 4 (Rodrigues, Stulting, and 
Waring). Case 1. The posterior por- 
tion of the posterior collagenous 
layer (PCL) contains abnormal 
110-nm banded material (arrow). 
The endothelium (E) is attenuated 
(x 45,600). 


# 
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bundles of 110-nm banded material. More pos- 
teriorly, the discrete spindles blended into a 
diffuse layer approximately 8 um thick with a 
pattern of 110-nm banding that resembled the 
anterior normal fetal zone, devoid of discrete 
areas of spindle material. Adjacent to the endo- 
thelium was a fibrillar posterior collagenous 
layer 1.8 um thick and consisting of randomly 
arranged fine fibrils measuring 9 to 10 nm in 
diameter (Fig. 6) and some fibrils with cross 
banding. This material resembled that seen in 
many cases of aphakic and pseudophakic cor- 
neal edema. Occasional (one or two) lympho- 
cytes were present in the endothelial layer (Fig. 
7) in only three of the step sections. These 
endothelial cells were connected by normal- 
appearing junctional complexes. 

Other corneal endothelial cells displayed 
prominent convolution of the lateral plasma 
membrane (Fig. 6) with some increase in the 
intercellular spaces. Scanning electron micros- 


Fig. 5 (Rodrigues, Stulting, and 
Waring). Case 2. Descemet’s mem- 
brane (DM) shows the normal 
2.2-um fetal banded zone (1) anda 
3,5-pm homogenous zone (2). 
There is an abrupt transition to the 
9-u~m posterior collagenous layer 
(PCL) with a banded zone contain- 
ing wide spacing material (3) and a 
fibrillar zone (4) adjacent to corneal 
endothelium (E) (x 5,850). 


copy disclosed no increase in microvilli on the 
posterior surface of the normal cells and mod- 
erately increased microvilli in abnormal cells. 
The latter displayed cellular pleomorphism 
(Figs. 8 and 9), surface membrane ruffling, and 
prominent filopodial cytoplasmic projections. 
For comparison, we performed transmission 
electron microscopy on a cornea with posterior 
polymorphous dystrophy. Occasional lympho- 
cytes appeared between the posterior collage- 
nous layer and the corneal endothelium (Fig. 
10). The latter resembled epithelial cells with 
stratification, myriad surface microvillous 
processes, cytoplasmic filaments, and desmo- 
somal junctions (Fig. 10). 
Immunohistochemistry—Staining of frozen 
sections from both corneas with monoclonal 
antibodies to keratin showed reactivity only in 
corneal epithelium (Fig. 11) and lack of reactivi- 
ty in the corneal endothelium and stroma. Con- 
trol parent myeloma ascitic fluid was negative. 
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The endothelial layer in the cornea with poster- 
ior polymorphous dystrophy reacted with 
monoclonal antibodies to keratin, as described 
by Cooper, Schermer, and Sun.’ 





Discussion 





Since the original description of the three 
component entities of the iridocorneal endo- 
thelial syndrome—the iris nevus syndrome of 
Cogan and Reese, Chandler’s syndrome, and 


Fig. 6 (Rodrigues, Stulting, and 
Waring). Case 2. The posterior col- 
lagenous layer shows zones of ab- 
normal 110-nm banded material 
(arrow) and fibrillar material (F). 
Endothelial cells (E) are connected 
by a normal junctional complex 
(curved arrow) (xX 27,000). Inset, 
Another endothelial cell (E) junc- 
tion with prominent lateral infold- 
ings (x 45,600). 


essential iris atrophy—our understanding of 
the disorder has increased. The three separate 
syndromes are now recognized as part of a 
single spectrum of diseases." Usually consid- 
ered strictly a unilateral disorder, the iridocor- 
neal endothelial syndrome can be bilateral and 
asymmetrical, the less affected eye showing 
mild regional changes in the endothelium 
when studied by specular microscopy.” The 
disease was at one time considered to involve 
the entire corneal endothelium, but it is now 
recognized that there is an early phase in which 
focal areas of the endothelium are abnormal 
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Fig. 8 (Rodrigues, Stulting, and War- 
ing). Case 2. Corneal endothelium shows 
irregular cell size and shape (x 940), 





Fig. 9 (Rodrigues, Stulting, and Waring). 
Case 2. Filopodial cytoplasmic processes 
suggest cell migration (x 3,000). 











24 AMERICAN JOURNAL OF OPHTHALMOLOGY 





tients (David Campbell, M.D., oral communi- 
cation, June 15, 1984). 

Epithelial-like cells on the posterior cornea 
—There have been two reports describing 
epithelial-like cells on the posterior corneas of 
patients who had the iridocorneal endothelial 
syndrome.*? Further study of one of these pa- 
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Fig. 10 (Rodrigues, Stulting, and 
Waring). Posterior polymorphous 
corneal dystrophy. Descemet’s 
membrane (DM) consists of a band- 
ed layer approximately 4 pm thick. 
This makes a direct transition into 
a banded posterior collagenous 
layer (PCLb) that is bounded pos- 
teriorly by a fibrillar posterior col- 
lagenous layer (PCL£), indicating 
the onset of abnormal endothelial 
activity at the time of birth. The 
endothelial cells (E) form a multi- 
layered sheet, exhibit large num- 
bers of surface microvilli, and are 
connected by desmosomes. A lym- 
phocyte (L) is present within 
this layer of epithelial-like cells 
(x 75,000). 


tients’ showed that other family members were 
affected, and the clinical diagnosis was 
changed to posterior polymorphous dystro- 
phy, a diagnosis consistent with epithelial-like 
cells replacing the normal endothelium (H. A. 
Quigley, oral communication, May 4, 1982). 
The other cornea had band keratopathy and 
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Fig. 11 (Rodrigues, Stulting, and Waring). Case 1. 
The corneal epithelium shows reactivity with mono- 
clonal antibody (Ae3) to keratin. The endothelium 
(arrow) shows no staining (avidin-biotin-peroxidase 
staining, X 80; inset, X 330). 


had undergone surgery (peripheral iridectomy 
for acute angle-closure glaucoma). The well- 
documented epithelial-like cells on the posteri- 
or cornea and the anterior iris surface could 
have been the result of epithelial ingrowth.’ 
Another possible explanation is that the condi- 
tion was actually posterior polymorphous dys- 
trophy with a highly variable expressivity, so 
that it appeared to be a unilateral case with 
subclinical involvement of the apparently unaf- 
fected fellow eye.’ 

In our two cases of iridocorneal endothelial 
syndrome, the morphologic features of the en- 
dothelium included no epithelial characteris- 
tics and we identified no keratin in the endo- 
thelium with monoclonal antibody stains. In 
contrast, the comparison case of posterior poly- 
morphous dystrophy did show epithelial-like 
cells that stained positively for keratin with 
monoclonal antibodies” as well as with poly- 
clonal antibodies. 

Posterior collagenous layer in the iridocor- 
neal endothelial syndrome—tThe posterior col- 
lagenous layer is an abnormal extracellular ma- 


Iridocorneal Endothelial Syndrome 


trix secreted on the posterior surface of a 
normal Descemet’s membrane by diseased or 
injured endothelial cells. *" On the basis of 
transmission electron microscopy, it has been 
classified into three morphologic types: band- 
ed, fibrillar, and fibrocellular.” Consistent with 
previous descriptions of the posterior collage- 
nous layer in the iridocorneal endothelial syn- 
drome, we found the banded type in both of 
our cases and a fibrillar type in one case. 

The appearance of normal Descemet’s mem- 
brane, consisting of the anterior banded and 
posterior homogenous nonbanded zones, in 
our patients was evidence that the endothelium 
functioned normally for a period both during 
gestation and after birth." The abrupt appear- 
ance of the abnormal posterior collagenous 
layer was indirect evidence that some acute 
event damaged the endothelium and that the 
iridocorneal endothelial syndrome is an ac- 
quired disorder that could have been induced 
by an acute exogenous event. The same type of 
pattern occurs, for example, in aphakic or 
pseudophakic corneal edema, in which there is 
a sharp demarcation between normal Desce- 
met’s membrane and the abnormal posterior 
collagenous layer. In contrast, disorders such 
as Fuchs’ endothelial dystrophy which have 
more gradual onsets show a gradual transition 
from the normal Descemet’s membrane to the 
abnormal posterior collagenous layer. This evi- 
dence was confirmed by a recent electron mi- 
croscopic study of eight corneas from patients 
with the iridocorneal endothelial syndrome by 
Murphy and associates,* who also observed 
that the endothelial cells displayed altered cell 
junctions, cell necrosis, filopodia, and cell sur- 
face blebbing. 

Pathogenesis of the iridocorneal endothelial 
syndrome—The cause of this disorder is un- 
known. Patients with the iridocorneal endothe- 
lial syndrome experience episodic ocular in- 
flammation with mild iridocyclitis and limbal 
vascular injection. Although some clinicians 
have observed this phenomenon, it has not 
been well documented. 

Murphy and associates’ regarded the appear- 
ance of occasional lymphocytes among the en- 
dothelial cells in patients with the iridocorneal 
endothelial syndrome as evidence suggesting 
that a process such as a viral infection could be 
involved in the pathogenesis of the disorder. 
We also found lymphocytes in the endothelium 
in one case (Fig. 7). However, we observed 
lymphocytes adjacent to the epithelial-like cells 
on the posterior cornea in a case of posterior 
polymorphous dystrophy, a disorder charac- 
terized by autosomal dominant inheritance and 
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not thought to be triggered by any exogenous 
or inflammatory process (Fig. 10). Possibly 
these lymphocytes are present as incidental 
wandering cells, such as have been described 
in the corneal stroma.” 

The process that damages the endothelium in 
the iridocorneal endothelial syndrome and 
stimulates it to proliferate is unknown. Clinical 
reports have shown that it almost always af- 
fects one eye but bilateral involvement is 
known to occur.” The situation may be similar 
to that of herpes simplex epithelial keratitis, in 
which involvement is limited to one eye in 
approximately 98% of the cases, but which can 
be bilateral. 

Whatever the inciting cause, the process 
damages the corneal endothelium and stimu- 
lates a spreading response. Whether the endo- 
thelium actually proliferates by undergoing mi- 
tosis and producing more cells or whether the 
cells are stimulated to migrate away from the 
cornea is unknown. In our study, scanning 
electron microscopy showed areas with pleo- 
morphism of endothelial cells, some of which 
displayed filopodial cytoplasmic processes sug- 
gestive of migrating cells. We found similar 
changes in trabeculectomy specimens from pa- 
tients with Chandler’s syndrome.” Alteration 
of the morphologic characteristics of corneal 
endothelial cells has been studied by electron 
microscopy in vivo after cryoinjury in the rab- 
bit”! as well as in vitro by polymorphonuclear 
leukocytes.” These cells display features typi- 
cal of migrating cells with surface membrane 
ruffling, cellular pleomorphism, and filopodia] 
projections. 

Other mechanisms that have been postulated 
include anomalies of neural crest origin.*’** 
Further studies are needed to elucidate the 
pathogenetic mechanisms of this interesting 
spectrum of diseases. 
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Clinicopathologic Studies of Keratoplasty Eyes Obtained 


Post Mortem 


Gerhard K. Lang, M.D., W. Richard Green, M.D., and A. Edward Maumenee, M.D. 


Thirty eyes of 25 patients who had under- 
gone penetrating keratoplasties were exam- 
ined post mortem. Available corneal buttons 
and donor rims were evaluated for irregulari- 
ties of the trephine margins. Of 26 eyes with 
clear grafts, visual acuity had been 20/80 or 
better in 13, worse than 20/100 in six, and was 
unknown in seven. In four eyes with cloudy 
grafts, visual acuity had been 20/400 or worse. 
Twenty-three eyes had had one keratoplasty 
and seven eyes had had two or three trans- 
plants. Microscopic examination disclosed fre- 
quent overriding wound edges with Bowman’s 
layer incarceration in the wound in 11 eyes and 
Descemet’s membrane incarceration in 22 
eyes. Wound abnormalities were correlated 
with the presence and degree of astigmatism. 
A retrocorneal fibrous tissue layer was local- 
ized at the wound in 16 eyes, extended periph- 
erally in 11, and extended centrally in one. Iris 
and vitreous incarceration in the wound oc- 
curred in 14 and eight eyes, respectively. His- 
topathologic features contributing to visual 
loss included cystoid macular edema (three 
eyes), senile macular degeneration (four eyes), 
and preretinal membranes (four eyes). 


In 1901 Fucus’ published the first histopatho- 
logic report of a corneal button, transplanted to 
a girl with keratitis parenchymatosa and re- 
grafted 2¥%2 years later. Although keratoplasty 
has become a common operation, we found 
histopathologic reports of only 14 intact post- 
mortem eves that had undergone keratoplasty 
(Table 1).*° We studied the clinical and histo- 
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pathologic features ina series of 30 human eyes 
that had undergone keratoplasty and were ob- 
tained post mortem. 


Material and Methods 


In our review of the records of the Eye Pa- 
thology Laboratory of the Wilmer Institute, we 
identified 30 eyes that had undergone kerato- 
plasty. In addition to these 30 eyes, there were 
17 recipient corneal buttons and 12 donor cor- 
neoscleral rims or donor eyes available for 
study and correlation of irregularities of the 
trephine margins with the keratoplasty scars 
and clinical features. 

Corneal endothelium of both eyes was quan- 
titated in nine cases in which there was a fellow 
eye that had not had surgery. We reviewed the 
medical records and operative reports, noting 
the ocular history, sequence of intraocular op- 
erations, preoperative and postoperative visual 
acuities and keratometric readings, intraopera- 
tive complications, and postoperative course. 

All specimens were fixed in 10% formalin and 
opened either horizontally or vertically, de- 
pending on the gross findings. Unstained par- 


TABLE 1 
SUMMARY OF POSTMORTEM HISTOPATHOLOGIC 
STUDIES OF 
EYES AFTER KERATOPLASTY 


INVESTIGATORS NO. OF EYES 


Filatov’ 

Thomas® 

Morpurgo & Ferrata? 
Vejdorsky & Mazanec!’ 
Henderson & Wolter" 
Morrison & Swan’? 
Morrison & Swan'’:"4 
Present study 30 


sy) ~ i i — | — 
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affin sections were monitored during section- 
ing to insure inclusion of features noted 
clinically and grossly. Representative pupil- 
optic nerve sections, serial, or 0.25- to 0.5-mm 
stepped-serial sections from each specimen 
were studied by light microscopy after staining 
with hematoxylin and eosin and PAS. Selected 
specimens were studied by scanning and trans- 
mission electron microscopy. 

Of the 30 eyes from 25 patients (15 men and 
ten women), 15 were right eyes and 15 were left 
eyes. The patients’ ages at the time of death 
ranged from 50 to 90 years (mean age, 72.4 
years). The interval between the last kerato- 
plasty and death (wound age) ranged from 1 
month to 24 years (mean wound age, 5.6 years). 


Results 


The 39 keratoplasties had been performed by 
22 surgeons at six hospitals. All the operations 
were performed between 1951 and 1985 (one 
between 1951 and 1955, three between 1956 and 
1960, five between 1961 and 1965, six between 
1966 and 1970, five between 1971 and 1975, six 
between 1976 and 1980, and 13 between 1981 
and 1985). Of the 30 eyes, 23 had undergone a 
single keratoplasty, five had had two kerato- 
plasties, and two had been grafted three times. 
All but one of the keratoplasties were homolo- 
gous. An autologous transplant was performed 
after a failed homologous graft in one case. 
Four eyes were phakic. Of 26 eyes that had had 
cataract surgery, 15 had had intracapsular ex- 
tractions and 11 had had extracapsular extrac- 
tions. 

Cataract extraction preceded the keratoplasty 
in nine eyes and was combined with the kerato- 
plasty procedure in 15 eyes. In two eyes, an 
intracapsular cataract extraction was per- 
formed after the keratoplasty. A posterior 
chamber intraocular lens was implanted in four 
eyes during a “triple procedure” (penetrating 
keratoplasty, extracapsular cataract extraction, 
and posterior chamber intraocular lens implan- 
tation). In one eye an iris-fixation intraocular 
lens was implanted at the time of intracapsular 
cataract extraction before penetrating kerato- 
plasty. In four eyes, the penetrating kerato- 
plasty was the only operation performed. 
Fuchs’ dystrophy was the most frequent preop- 
erative diagnosis (15 eyes). The initial diagno- 
ses also included interstitial keratitis (seven 
eyes), aphakic and pseudophakic bullous kera- 
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topathy (four eyes), and corneal scarring and 
vascularization from a variety of causes (four 
eyes). 

Twenty-six eyes had clear corneal buttons. A 
“recent” visual acuity measurement (done 
within two years of death) was available for 19 
of the 26 eyes with clear grafts. Seven had 
visual acuities of 20/40 or better, 13 had visual 
acuities of 20/80 or better, and six had visual 
acuities worse than 20/100. In the four eyes 
with nonclear grafts, visual acuity was 20/400, 
hand movements, and light perception in one 
eye each, and was not available in one eye. The 
astigmatism ranged between 0.5 and 9 diopters 
(average, 4.1 diopters). 

In nine cases in which the fellow eye was not 
operated on, the central endothelial nuclei ratio 
(treated eye-fellow eye) ranged between 0.25 
and 1.66 (Table 2). 

Histopathologic studies—Light microscopic 
examination disclosed different degrees of 
overriding wound margins with incarceration 
of Bowman’s layer and Descemet’s membrane 
in 11 (36.7%) and 22 (73.3%) of eyes, respec- 
tively (Table 3 and Fig. 1). Of the total of 60 
wounds in the histologic sections of 30 eyes, 
Bowman’s layer was incarcerated in 17 (28.3%) 
and Descemet’s membrane was incarcerated in 
44 (73.3%). Nine wounds (15%) had both struc- 
tures incarcerated. 

Recent keratometric readings were available 
in 14 eyes, providing an opportunity to corre- 
late astigmatism and wound features. We divid- 
ed these eyes into two groups of seven eyes— 
those with corneal astigmatism of more than 5 
diopters and those with corneal astigmatism of 
less than 3 diopters. Both groups displayed the 


TABLE 2 
RATIO OF CENTRAL CORNEAL ENDOTHELIAL NUCLEI IN 
NINE CASES 
EYES 

DIAGNOSIS KERATOPLASTY FELLOW RATIO 
Herpertic keratitis 5 12 0.42 
Herpetic keratitis 8 14 0.57 
Salzmann’s nodular 

degeneration 4 12 0.33 
Interstitial keratitis Z 8 0.25 
Interstitial keratitis 10 15 0.66 
Fuchs’ dystrophy 10 8 1.25 
Fuchs’ dystrophy 11 9 1.22 
Fuchs’ dystrophy 10 6 1.66 
Fuchs’ dystrophy 10 5 1.50 





Fig. 1 (Lang, Green, and Maumenee). A 70-year-old man with congenital syphilis and interstitial keratitis 
underwent penetrating keratoplasty, extracapsular cataract extraction, and anterior vitrectomy (necessary after 
a surgical break in the posterior capsule) in 1982. The interval between keratoplasty and death was eight 
months. Top, Low-power view of anterior segment shows keratoplasty scars with overriding of wound edges 
with Bowman’s layer (arrowheads) and Descemet’s membrane (arrows) incarceration. A retrocorneal fibrous 
tissue layer extends from the wound and covers remaining recipient cornea (asterisk). Equatorial cataractous 
lens remnants are present with iridolenticular synechiae superiorly and some exposed lens material inferiorly 
(PAS, x9). Middle, Higher-power view of the superior keratoplasty wound shows incarcerated Bowman’s layer 
(between arrowheads) and Descemet’s membrane (between arrows). A suture (S) has perforated Descemet’s 
membrane near the trephine margin, and a fibrous tissue layer (asterisk) extends from the wound margin onto 
posterior surface of recipient cornea. Only a small central portion of the wound is void of any incarcerated tissue 
(PAS, X55). Bottom, Higher-power view of inferior keratoplasty wound shows incarcerated Bowman’s layer 
(arrowhead), Descemet’s membrane (arrow), and retrocorneal fibrous tissue layer (asterisk) on recipient cornea. 
The wound appears weakened from lack of adherence of donor stroma (to right) to the anterior surface of 
incarcerated Bowman’s layer where there is a gap (G) between the two tissues (PAS, x 65). 
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TABLE 3 
SUMMARY OF HISTOPATHOLOGIC FINDINGS IN 30 EYES 


EYES 

FINDINGS NO. % 
Overriding wound edge 

Descemet's membrane incarceration 22 73.3 

Bowman's layer incarceration 11 36.7 
Defects in Descemet’s membrane 11 36.7 
Flap in Descemet’s membrane 5 16.7 
Retrocorneal fibrous tissue membrane 

Local 16 53.3 

Extending peripherally 11 36.7 

Extending centrally 1 3.3 
Iris incarceration in wound 14 46.7 
Vitreous incarceration in wound 8 26.7 
Retrocorneal pigmentation 6 20.0 
Posterior vitreous detachment 19 63.3 
Retinal hole 3 10.0 
Senile macular degeneration 4 13.3 
Cystoid macular edema 3 10.0 
Macular preretinal membrane 4 13.3 
Glaucomatous optic atrophy 3 10.0 


same percentage of incarceration of Descemet’s 
membrane (six eyes each, 85.7%). The frequen- 
cy of Bowman’s layer incarceration was 57.1% 
in the group with more severe corneal astigma- 
tism (four of seven eyes) and 28.6% in the 
group with less severe corneal astigmatism 
(two of seven eyes). When both wounds in the 
sections of each eye were considered (25 
wounds in 14 eyes), the frequency of Bowman’s 
layer incarceration was 42.9% in the severe 
astigmatism group and 14.3% in the group with 
less severe astigmatism. The frequency of Des- 
cemet’s membrane incarceration was 78.6% in 
both groups. 

Descemet’s membrane stripping was present 
in 16 of the 30 eyes or 53.4%, either as defects 
(11 eyes, 36.7%) or as flaps (five eyes, 16.7%) 
(Figs. 2 and 3). 

Some degree of retrocorneal fibrous tissue 
proliferation was present in 28 of the 30 eyes. 
Localized retrocorneal fibrous tissue extended 
for a short distance centrally and peripherally 
from the wound in 16 (53.3%) eyes (Fig. 4). 
Eleven eyes (36.7%) contained a more marked 
retrocorneal fibrous tissue membrane extend- 
ing from the wound peripherally (Fig. 1). Cen- 
tral extension of a retrocorneal fibrous mem- 
brane was present in one eye (3.3%). 

In 14 eyes (46.7%), iris was incarcerated in 
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the wound; vitreous was incarcerated in eight 
eyes (26.7%)(Fig. 5). Of the 13 eyes in which 
intracapsular cataract extraction preceded the 
keratoplasty or was part of a combined proce- 
dure, eight (61.5%) had iris and vitreous incar- 
ceration in the wound (Fig. 6). Of 11 eyes in 
which extracapsular cataract extraction was 
performed before or combined with the pene- 
trating keratoplasty, only two (18.2%) had iris 
incarceration in the wound and none had vitre- 
ous incarceration. Iris incarceration in the kera- 
toplasty wound was found in ten of 23 eyes 
(43.5%) with one penetrating keratoplasty and 
in four of seven eyes (57.1%) with repeat kera- 
toplasties (five eyes with two grafts and two 
eyes with three grafts). 

A moderate degree of retrocorneal pigmenta- 
tion was found in six eyes (20%), five of which 
had iris incarceration in the keratoplasty 
wound. Retrocorneal pigmentation resulted 
from proliferation of iris melanocytes in one 
case, proliferation of iris pigment epithelium in 
three eyes, and pigment endothelial cell phago- 
cytosis in two eyes. 

Nineteen of the 30 eyes (63.3%) had posterior 
vitreous detachments. Three aphakic eyes with 
posterior vitreous detachments had peripheral 
retinal holes and one aphakic eye had under- 
gone successful retinal detachment repair four 
years before the penetrating keratoplasty. 

Histopathologic features that contributed to 
decreased visual acuity included senile macular 
degeneration (four eyes, 13.3%), cystoid macu- 
lar edema (three eyes, 10%), and macular pre- 
retinal membranes (four eyes, 13.3%). Partial 
glaucomatous atrophy of the optic nerve was 
present in three eyes (10%). Two eyes (two 
patients) had the histopathologic features of 
chronic simple glaucoma. The remaining eye 
was from a patient with secondary angle- 
closure glaucoma. 


Discussion 


Salzer” and Löhlein proposed the theory 
that the corneal button is subsequently re- 
placed by regenerated corneal tissue from the 
surrounding host cornea. Sommer,” Filatov,” 
and Velter’ favored the theory that graft vitali- 
ty is maintained, and that host regeneration 
occurs only at the site of wound healing. 

Single case reports*® and reports of smaller 
series’” illustrated the spectrum of findings. 
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Fig. 2 (Lang, Green, and Maumenee). Top, A 77-year-old woman with Fuchs’ corneal dystrophy underwent a 
triple procedure (penetrating keratoplasty, extracapsular cataract extraction, and posterior cl.amber intraocular 
lens implant) 16 months before her death in 1983. Visual acuity was 20/50 with 5 diopters of irregular 
astigmatism six months before death. Area shows fragment of recipient stripped and folded Descemet’s 
membrane (arrow) interposed in the keratoplasty wound. Two superficial sutures (asterisks) are present. Note 
the thin Descemet’s membrane of the transplanted corneal button (arrowhead) (PAS, X55). Bottom, A 
71-year-old woman with congenital syphilis and interstitial keratitis underwent a penetrating keratoplasty in 
1963. The interval between surgery and death was 17 years. Area shows keratoplasty wound with short area 
where recipient Descemet’s membrane (between arrows) is absent. The membrane was apparently stripped at 
the time of keratoplasty and removed with the recipient button. Endothelium and new, thin basement 
membrane cover the defect (PAS, x 140). 
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Fig. 3 (Lang, Green, and Maumenee). A 77-year-old man with Fuchs’ corneal dystrophy, whose cornea 
decompensated after intracapsular cataract extraction, had penetrating keratoplasties in 1967 and 1969. Visual 
acuity was 20/40 in 1970. The interval between the last keratoplasty and death was nine years. Extensive senile 
macular degeneration was observed post mortem. Top, Area shows keratoplasty wound (asterisk) with two 
areas of stripped and folded recipient Descemet’s membrane (arrowheads). Iris and vitreous (arrow) are 
adherent to the stripped area and keratoplasty wound (PAS, x40). Bottom, Different area shows a large 
fragment of stripped recipient Descemet’s membrane (arrowhead) (PAS, x55). 


Morrison and Swan,** in a study of seven 
postmortem eyes, noted the effect of Bowman's 
layer and Descemet’s membrane incarceration 
on wound healing. They believed that there 
was a relatively higher incidence of wound 
healing abnormalities at the graft-recipient in- 
terface than was found in corneal buttons ob- 
tained at the time of repeat keratoplasty.” Ir- 
regular trephine margins in varying degrees 
are frequent in recipient corneal buttons and 
donor rims studied grossly and histopathologi- 
cally. It is apparently still difficult to obtain a 


linear trephine cut equally through all corneal 
layers and parallel to the optical axis of the eye, 
despite modern techniques such as motor tre- 
phine and suction stabilization of donor caps. 

A study of the operative reports indicated 
that in almost every instance the cut-surface 
abnormalities in the recipient buttons occurred 
with incomplete trephination and completion 
of the incision with corneal scissors. The ten- 
dency of scissors to produce strips or pieces of 
free Descemet’s membrane in cataract and ker- 
atoplasty surgery is known,” and is presum- 





Fig. 4 (Lang, Green, and Maumenee). A 50-year-old woman with postherpetic corneal scarring and 
vascularization had two penetrating corneal transplants in 1960 and 1970. The interval between the last 
keratoplasty and death was 13 years. One month before death, visual acuity was 20/40 and there was no 
astigmatism. Area shows internal aspect of keratoplasty wound (superior at top and inferior at bottom) with 
posterior donor stroma and Descemet’s membrane overlapping recipient Descemet’s membrane (arrows). The 
internal wound site is sealed by a localized retrocorneal membrane (asterisks), endothelium, and a new, thin 
basement membrane (arrowheads) (PAS, x 190). 


Fig. 5 (Lang, Green, and 
Maumenee). A 72-year-old woman 
with Fuchs’ corneal dystrophy un- 
derwent penetrating keratoplasty 
in 1973. The interval between kera- 
toplasty and death was five years. 
Best visual acuity was 20/30 with 
+2.25 diopters of astigmatism two 
years before death. Top, Gross ap- 
pearance of iris incarceration in 
keratoplasty wound (arrow). Bot- 
tom, Histopathologic correlation 
shows incarcerated iris tip (arrow) 
and a small fragment of stripped 
recipient Descemet’s membrane 
(arrowhead) (PAS, x45). 





Vol. 101, No. 1 


Keratoplasty Eyes Obtained Post Post Mortem 35 








Fig. 6 (Lang, Green, and Maumenee). A 75-year-old man with Fuchs’ corneal dystrophy underwent 
intracapsular cataract extraction in 1969 and three penetrating keratoplasties between 1975 and 1977. The 
interval between last keratoplasty and death was 28 months. Best visual acuity after the second procedure was 
20/40 with +4.00 diopters of astigmatism. Graft failure ensued and no further surgery was performed. Top, 
Internal gross view shows vitreous and iris extending to the keratoplasty wound (arrow). Bottom, Histopatho- 
logic correlation shows area of keratoplasty wound, extensive iris and iridocorneal synechiae, and vitreous 
strand (arrow) adherent to posterior surface of donor cornea (PAS, x 35). 


ably the result of the shearing action of the 
scissors on the relatively sturdy membrane. 
Because of its technical simplicity, the donor 
button is usually prepared by posterior trephi- 
nation from a corneoscleral cap. However, ir- 
regular trephine margins may occur at this step 
as well, possibly as a result of uneven pressure 
or a dull trephine (Fig. 7). 

An eccentric trephination in the corneoscler- 
al donor cap, with one cut margin closer to the 
center and one near the corneoscleral limbus, 
results in a substantial difference in button 
thickness at the trephine margins. Principal 
causes of overriding wound margins include 
irregular trephine margins (Fig. 7), different 


thicknesses of donor and recipient corneas 
(Figs. 3, 8, and 9), and unequal suture depth 
(Fig. 10). 

Each factor alone, or in combination, may 
create a variety of wound configurations. Mor- 
rison and Swan*” stressed the importance of 
the inhibitory effect on corneal wound healing 
of irregular margins and incarceration of Bow- 
man’s layer and Descemet’s membrane in the 
wound. 

We also observed incomplete wound healing 
in areas of Bowman’s layer and Descemet’s 
membrane incarceration (Fig. 1). We found 
overriding wound edges with Descemet’s 
membrane incarceration in 22 of 30 eyes 
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Fig. 7 (Lang, Green, and Maumenee). A 78-year-old man with pseudophakic bullous keratopathy (iris-fixation 
intraocular lens) underwent penetrating keratoplasty in 1981. The interval between keratoplasty and death was 
15 months. Two months before death, best visual acuity was 20/25 with +1.25 diopters of astigmatism. Top, 
Corneoscleral rim with slanted trephine margin (arrow, PAS, x65). Inset, Schema of configuration, trephina- 
tion, and wound shape of donor corneoscleral button. Middle, Recipient button with marked irregular 
trephination margin (arrows) shows defect of posterior stroma and Descemet’s membrane (PAS, X65). Inset, 
Schema of recipient cornea. Bottom, Configuration of keratoplasty wound shows tag of stroma and Descemet’s 
membrane (asterisk) at internal wound site that corresponds to posterior defect in middle figures. The slant of 
the donor interface corresponds to margin of corneoscleral button in the top figure (monofilament suture, 
arrowheads) (PAS, X55). Schema of keratoplasty wound corresponds to margins of donor corneoscleral rim and 


recipient button wounds (PAS, x 55). 
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Fig. 8 (Lang, Green, and Maumenee). A 57-year-old woman with congenital syphilis and interstitial keratitis 
underwent combined penetrating keratoplasty and extracapsular cataract extraction in 1981. Interval between 
keratoplasty and death was one month. No keratometric readings were taken. Visual acuity was 20/100. Top, 
Area of keratoplasty wound shows thick donor corneal button (at left) and thin recipient cornea (at right), 
incarceration of donor Descemet’s membrane with internal wound gap (asterisk), and perforation of recipient 
Descemet’s membrane by suture (arrow). Suture material is present in three additional areas (arrowheads) (PAS, 
x 45). Bottom, Schema shows unequal suture depth at wound interface. 


(73.3%) and with Bowman’s layer incarceration 
in 11 of 30 eyes (36.7%). 

In correlating the frequency of Bowman’s 
layer and Descemet’s membrane incarceration 
in the wound with the degree of corneal astig- 
matism, we found that eyes with more severe 
astigmatism (more than 5 diopters) displayed 
more frequent Bowman’s layer incarceration 
than the eyes with astigmatism of less than 3 
diopters. There was no difference in the inci- 
dences of Descemet’s membrane incarceration. 
We are aware that it is not likely that all the cuts 
were exactly oriented at the axis of the largest 
astigmatism. Our results, however, suggested 
that irregular wound edges and incarceration of 


Bowman’s layer in the wound may play a role in 
the production of corneal astigmatism. 

Eight eyes with fellow eyes that had not been 
operated on were available for comparison of 
the central endothelial cell-count ratio (treated 
eye-untreated fellow eye). All four patients 
with Fuchs’ corneal dystrophy had more endo- 
thelial cells in the treated eye than in the fellow 
eye. In two patients, who received grafts be- 
cause of the sequelae of herpetic keratitis, there 
was a ratio of about 0.5. The treated eyes had 
about one-half the endothelial cells as the 
healthy untreated eye. In two patients with 
bilateral interstitial keratitis and one with cor- 
neal scarring and Salzmann’s nodular degener- 
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ation, the lower central endothelial cell densi- 
ties in the treated eyes probably resulted from 
more severe corneal disease. Additional factors 
that could have contributed to reduced 
amounts of endothelium in the treated eye 
included an ulcerated transplant in one eye 
after combined penetrating keratoplasty and 
intracapsular cataract extraction, repeat corne- 
al transplant with an extracapsular cataract 
extraction and an iridencleisis procedure in 
another eye, and performance of a triple proce- 
dure with implantation of a posterior chamber 
intraocular lens in a third eye. 

Iris and vitreous incarceration in the wound 
was present in eight of 13 eyes (61.5%) that 
underwent intracapsular cataract extraction be- 
fore or combined with the keratoplasty proce- 
dure. The high rate of iris and vitreous incarce- 
ration indicated the technical difficulty of 


Fig. 9 (Lang, Green, and 
Maumenee). Top, Different 
area of keratoplasty wound 
(arrow) in Figure 8 shows 
perforating suture tracks on 
either side (arrowheads) and 
redundant Descemet’s mem- 
brane (hematoxylin and 
eosin, X55). Bottom, Schema 
of tight through-and-through 
suture with redundancy of 
Descemet’s membrane and 
deep corneal stroma. 


performing a penetrating keratoplasty com- 
bined with, or after, an intracapsular cataract 
extraction. 

Of six eyes that were phakic at the time of 
surgery, four had iris incarceration in the 
wound. Iris incarceration occurred in two of 11 
eyes (18.2%) with extracapsular cataract extrac- 
tions before or combined with penetrating ker- 
atoplasty. One of ten eyes treated with com- 
bined extracapsular cataract extraction and 
penetrating keratoplasty had iris incarceration 
and none had vitreous incarceration. These 
lower incidences of wound complications favor 
the combined procedure if both cataract extrac- 
tion and corneal transplantation are necessary. 

Kurz and D'Amico" noted that a retrocorneal 
fibrous membrane was the most frequently ob- 
served feature in failed grafts. Hales and Spen- 
cer observed retrocorneal membranes that ex- 
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Fig. 10 (Lang, Green, and Maumenee). Top, A 77-year-old woman with Fuchs’ corneal dystrophy underwent a 
triple procedure (penetrating keratoplasty, extracapsular cataract extraction, and posterior chamber intraocular 
lens) in 1981. The interval between keratoplasty and death was two years. One year before death her best visual 
acuity was 20/50 with 5.00 diopters of irregular astigmatism. Area shows keratoplasty wound (asterisk) with 
donor (at left) and recipient (at right) cornea. Recipient Descemet’s membrane is incarcerated in wound and one 
suture (arrow) is located between recipient Descemet’s membrane and localized retrocorneal fibrous membrane 
(arrowhead) (PAS, x45). Bottom, Schema of wound with suture tract deep in the donor tissue, going through 
full thickness of recipient button, resulting in incarceration of recipient Descemet’s membrane in the wound. 


tended centrally from the wound in 90 of 194 
(58%) corneal buttons removed surgically after 
unsuccessful penetrating keratoplasties. The 
formation of thin retrocorneal membranes may 
also be observed in successful keratoplasties. 
Faulty apposition of the posterior surfaces of 
the graft and the recipient cornea delays clo- 
sure of the gap in Descemet’s membrane and 
appears to play a role in the development of 
retrocorneal fibrous tissue proliferation.” 
Velter” stressed variation in thickness of donor 
and host corneas as the cause of the membrane. 


We found localized retrocorneal fibrous tis- 
sue sealing the posterior wound site in 16 eyes 
(53.3%), extending peripherally in 11 eyes 
(36.7%), and extending centrally in one eye 
(3.3%). 

Internal wound steps from the unequal depth 
of apposition of the wound edges were com- 
mon. In most instances the wound steps were 
covered by endothelial cells and a new base- 
ment membrane (Fig. 11). This feature indi- 
cates the importance of a healthy endothelial 
layer of donor button. 
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Pseudomonas Keratitis and Folliculitis From Whirlpool 


Exposure 


Michael S. Insler, M.D., and Holly Gore, B.A. 


A local outbreak of pseudomonal folliculitis 
from whirlpool exposure occurred in 12 per- 
sons. A corneal ulcer developed in one patient 
within 48 hours of using the whirlpool. Treat- 
ment with fortified gentamicin resolved the 
corneal infiltrate and vision returned to nor- 
mal. A second patient, who had not showered 
immediately after leaving the whirlpool, was 
left with areas of skin hyperpigmentation and 
scarring despite treatment with ultraviolet 
rays and tetracycline. Although the skin rash 
may be self-limited, the potential for visual 
loss from pseudomonal keratitis emphasizes 
the need for proper disinfection of swimming 
and whirlpool water. 


PSEUDOMONAS AERUGINOSA, a motile, gram- 
negative rod, has been implicated in conditions 
ranging from toe web infection to swimmer’s 
ear and is the most common cause of acute 
bacterial keratitis in many areas of the country. 
Hot tubs provide a rich culture medium for 
Pseudomonas’ and have been the source of sev- 
eral outbreaks of pseudomonal rash. During a 
recent outbreak one patient developed corneal 
complications. 


Subjects and Methods 


Seventeen healthy people (seven men, four 
women, and six girls) spent various lengths of 
time in a whirlpool while wearing swimming 
attire. All but two of the children showered 
with soap immediately after bathing. Within 18 
to 24 hours, 12 (four men, three women, and 
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five girls) had symptoms which began as a 
dermatitis. The lesions followed the enclosed 
areas of the swimsuits and the predominantly 
hairy areas of the groin, axilla, and proximal 
lower extremities. All areas were affected ex- 
cept the face, neck, palms, and soles. The 
number of lesions per person was approximate- 
ly 11 and they ranged in diameter from 1 to 5 
mm. The rash became maculopapular and then 
pustular. Untreated, the rash was self-limited; 
eventually, within ten to 14 days, the sites 
crusted and desquamated, leaving areas of in- 
flammatory hyperpigmentation and scarring in 
one case. It was significant that the two chil- 
dren who did not shower were affected most 
severely by the rash and other symptoms 
(Table). 

None experienced any chills, fever, or masti- 
tis which are frequently associated with pseu- 
domonal infections. Five sought medical care 
for the relief of their symptoms. The pathologic 
organism in all five cases was P. aeruginosa with 
identical antibiotic sensitivity testing. We have 
selected two cases for more detailed discus- 
sion. 


Case Reports 


Case 1 

A 32-year-old woman came to the emergency 
room on June 15, 1985, with complaints of a 
sinus-type headache and severe eye pain. The 
ocular symptoms had begun with pain, red- 
ness, and eyelid edema 24 hours previously. 
These steadily worsened so that she was unable 
to use her extended-wear soft contact lens. 
There was no history of ocular or skin disease, 
systemic illness, immunocompromised state, 
or allergy. She had worn extended-wear con- 
tact lenses successfully for three years. The 
patient stated that less than two days previous- 
ly (June 13, 1985) she had been submerged ina 
whirlpool to her neck. She had not placed her 
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TABLE 
FINDINGS IN PSEUDOMONAL FOLLICULITIS OUTBREAK 


Abdominal cramps 
Corneal ulcer 


NO. OF 

FINDINGS PATIENTS 
Rash 12 
Pruritus 12 
Axillary lymphadenopathy 4 
Weakness 2 
Earache 1 
Sore throat 1 
Headache 1 

1 

1 


face in the water, but may have had contact 
through splashing. 

Ocular examination disclosed edematous 
eyelids and marked conjunctival injection. The 
cornea had a stromal haze centrally and three 
circumscribed areas of white infiltrate sur- 
rounding the pupil superiorly which stained 
with fluorescein. Bacterial keratitis was diag- 
nosed and cultures and scrapings grew P. aeru- 
ginosa. Treatment included fortified gentamicin 
(14 mg/ml) and cyclopentolate 1%. By June 25, 
1985, the corneal infiltrate had cleared and 
vision returned to normal (Figure). 


Case 2 

On the evening of June 14, 1985, an 11-year- 
old child, the daughter of Patient 1, began to 
have small (1-mm), erythematous, raised le- 
sions on her trunk and proximal upper and 





Figure (Insler and Gore). Case 1. Slit-lamp photo- 
graph of healed corneal ulcer two weeks after infec- 
tion, 


lower extremities. The sites were pruritic, lead- 
ing her mother to believe that they were flea 
bites. During the following two days, the le- 
sions enlarged (becoming 1 to 5 mm in diame- 
ter), becoming maculopapular and pustular, 
and the child was taken to a dermatologist. The 
rash followed the area enclosed by the bathing 
suit she had worn on June 13, 1985, while in 
and out of a hot tub. She had not showered, as 
the others had, immediately after swimming. 

At the time of the examination, the patient 
also complained of malaise, weakness, and ab- 
dominal cramps that had begun one day previ- 
ously. Cultures taken from the exudates grew 
P. aeruginosa. Treatment included 50 seconds 
beneath ultraviolet rays and topical tetracy- 
cline. The lesions dried and desquamated with- 
in two weeks, but areas of hyperpigmentation 
and scarring remain. 


Discussion 


Pseudomonas is a ubiquitous, gram-negative 
rod that thrives in warm, moist environments.’ 
The skin of the axilla and anogenital regions of 
healthy persons may occasionally provide such 
a place, but most often the hosts are immuno- 
compromised. In healthy persons Pseudomonas 
is the culprit in blue-nail syndrome, swimmer’s 
ear (otitis externa), folliculitis, and keratitis. 

Pseudomonas infection should be considered 
when skin eruptions occur eight to 48 hours 
after exposure to a whirlpool.** Generally the 
skin eruptions are mild and self-limited and 
most patients do not seek medical attention. 
The rash has an acute onset and primarily 
involves the trunk and proximal extremities 
and the axilla and buttocks but does not occur 
on the palms or soles.* Pseudomonas folliculitis 
is characterized by follicular, maculopapular, 
pustular, or vesicular lesions. In addition to the 
skin rash, reported symptoms include pruri- 
tus, headache, sore throat, sore eyes, rhinitis, 
swollen breasts, nausea and vomiting, and oti- 
tis.°4 

A hot tub provides an ideal environment for 
Pseudomonas with more than 62% of random 
cultures showing some positive growth.' The 
organism is well suited to a wet and warm 
atmosphere, and it is able to withstand temper- 
atures up to 41 C. Chlorine is not able to disin- 
fect bath water adequately as the organism may 
still be present in concentrations up to 3 mg/ 
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liter (total residual concentration of chlorine).* 
Also, much of the chlorine present is inactivat- 
ed by the ammonium secretions of the bathers.’ 
Additionally, organic carbons, in the form of 
desquamated skin and bodily secretions, pro- 
vide nutrients for this organism.’ All these 
factors contribute to creating an active breeding 
ground for Pseudomonas organisms awaiting a 
suitable host who is susceptible. Infection is 
facilitated by dilated pores and a superhydra- 
ted stratum corneum’ resulting from the high 
temperatures. This situation favors entry of the 
bacteria, thus causing folliculitis. Swimsuits 
appear to prolong the period of exposure. 

About 50% of: corneal ulcers are caused by 
Pseudomonas organisms.*’ Pseudomonal bacter- 
ial keratitis is characterized by a virulent onset, 
rapid circumferential spread, and sloughing of 
the cornea with the potential for early perfora- 
tion and poor visual outcome. Because the 
ulcer progresses rapidly, small infiltrates with 
epithelial ulceration should be scraped for 
smear and culture. Fortunately the visual out- 
come in our patient who sought medical atten- 
tion promptly was favorable. Contact lens solu- 
tions? and cases, eyedrops, mascara? and 
whirlpools may all become contaminated with 
Pseudomonas and place these patients at a high- 
er risk for infection. Soft contact lens wear’ and 
mild trauma may also have been a predisposing 
factor in our patient.” 

Recent reports confirm an epidemic of pseu- 
domonal folliculitis secondary to whirlpool ex- 
posure. Our cases illustrated the classic mani- 
festations of this disease but add an instance of 
corneal ulceration with its potential for visual 
loss. These cases indicate the extreme need to 
investigate and change the standards for disin- 
fecting whirlpool water. Until the regulations 
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are more severe, we can expect more infec- 
tions. 


References 


1. Kush, B. J., and Hoadley, A. W.: A preliminary 
survey of the association of Pseudomonas aeruginosa 
with commercial whirlpool bath waters. Am. J. Pub- 
lic Health 70:279, 1980. 

2. Khabbaz, R.F., McKinley, T. W., Goodman, R., 
and Hightower, A. W.: Pseudomonas aeruginosa sero- 
type 0:9. New cause of whirlpool associated dermati- 
tis. Am. J. Med. 74:73, 1983. 

3. Sausker, W. F., Aeling, J. L., Fitzpatrick, J. E., 
and Judson, F. N.: Pseudomonas folliculitis acquired 
from a health spa whirlpool. J.A.M.A. 239:2362, 
1978. 

4, Chandrasekar, P. H., Rolston, K. V., 
Kannargara, D. W., and LeFrock, J. L.: Hot tub 
associated dermatitis due to Pseudomonas aeruginosa. 
Case report and review of the literature. Arch. Der- 
matol. 120:1337, 1984. 

5. Hoyjo-Tomoka, M. T., Marples, R. R., and 
Klingman, A. M.: Pseudomonas infection in super 
hydrated skin. Arch. Dermatol. 107:723, 1973. 

6. Wilson, L. A., Schlitzer, R. L., and Ahearn, D. 
G.: Pseudomonas corneal ulcers associated with soft 
contact-lens wear. Am. J. Ophthalmol. 92:546, 1981. 

7. Roussel, T. J., Osato, M. S., Robinson, N. M., 
and Wilhelms, K. R.: Resistant Pseudomonas keratitis. 
J. Ocul. Ther. Surg. 3:136, 1984. 

8. Krachmer, J. H., and Purcell, J. J.: Bacterial cor- 
neal ulcers in cosmetic soft contact lens wearers. 
Arch. Ophthalmol. 96:57, 1978. 

9. Wilson, L. A., Julian, A. J., and Ahearn, D. G.: 
The survival and growth of microorganisms in mas- 
cara during use. Am. J. Ophthalmol. 79:596, 1975. 

10. Insler, M. S., and Johnson, M.: Microbiologic 
Diagnosis. Laboratory Diagnosis in Ophthalmology. 
New York, Macmillan, in press. 





Ocular Concentration of Gentamicin After Penetrating 


Keratoplasty 





Chi-Wang Yau, M.D., Massimo Busin, M.D., and Herbert E. Kaufman, M.D. 


To determine if the storage of corneal tissue 
in a preserving medium containing gentamicin 
results in therapeutically effective concentra- 
tions of antibiotics in the ocular tissues after 
penetrating keratoplasty, we stored rabbit 
donor corneas in McCarey-Kaufman medium 
containing 100 pg of gentamicin per milliliter 
for three days before surgery. Gentamicin con- 
centrations were determined by agar-diffusion 
bioassay in ocular tissues one, two, three, 
four, and six hours after surgery. On the aver- 
age, the concentration of antibiotic one hour 
after surgery was 8.8 ug of gentamicin per 
gram of donor cornea, 6.25 ug of gentamicin 
per milliliter of iris, and 2.8 yg of gentamicin 
per milliliter of aqueous humor. The minimal 
inhibitory concentration for sensitive strains 
of Pseudomonas aeruginosa is 1.6 ug of genta- 
micin per milliliter of medium. Thus, genta- 
micin levels sufficient to inhibit the growth of 
sensitive bacteria were still present in the 
donor cornea three hours and in the iris two 
hours after penetrating keratoplasty. By six 
hours, only trace amounts of gentamicin were 
found in the donor cornea and aqueous 
humor. The presence of gentamicin in ocular 
tissues after penetrating keratoplasty appears 
to prolong the antibacterial effect of the pre- 
serving medium, and to provide tissue concen- 
trations of antibiotic effective against intraop- 
erative contamination. 


BACTERIAL INFECTION after penetrating kera- 
toplasty, although not common, has been re- 
ported.'* In terms of bacterial contamination, 
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storage of corneas in McCarey-Kaufman medi- 
um appears safer than the storage of whole 
globes,’ in that gentamicin is used by many eye 
banks to enhance the antibacterial effect of the 
preserving medium. Baum, Barza, and Kane’ 
found gentamicin to be relatively inactive 
against tested bacteria at 4 C but highly effec- 
tive at room temperature. Additionally, they 
showed that corneal tissue stored in McCarey- 
Kaufman medium with gentamicin binds the 
antibiotic in higher concentrations than the 
medium contains.’ In this study, we deter- 
mined the gentamicin levels in ocular tissues 
after penetrating keratoplasty with corneal tis- 
sue previously stored in McCarey-Kaufman 
medium containing 100 wg of gentamicin per 
milliliter. 


Material and Methods 


Donor tissue—Commercial gentamicin for 
injection (80 mg of antibiotic per 2 ml of solu- 
tion per vial) was added to 20 ml of McCarey- 
Kaufman medium to yield a final concentration 
of 100 pg/ml. Donor corneas were obtained 
from albino rabbits by standard eye bank proce- 
dures and stored in this medium at 4 C for 
three days. 

Penetrating keratoplasty—The stored corne- 
as were used in penetrating keratoplasty on 
albino rabbits. General anesthesia was 
achieved by intramuscular injection of keta- 
mine hydrochloride (50 mg/kg of body weight) 
and xylazine (5 mg/kg of body weight). We cut 
the grafts from the endothelial side of the 
donor tissue with a 6-mm trephine, and placed 
the buttons into 6-mm recipient beds with run- 
ning 10-0 nylon sutures. 

Five rabbit eyes received grafts on the same 
day. Specimens were obtained one, two, three, 
four, and six hours after surgery. The interval 
for collecting specimens was counted from the 
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time of placing the donor graft on the recipient 
eye. Each series of five grafts was repeated five 
times, and the data obtained at a given interval 
after penetrating keratoplasty averaged. 

Measurement of antibiotic in ocular tissues 
—We measured the concentration of gentami- 
cin in ocular tissues, including graft corneal 
button, recipient corneal rim, recipient iris, 
and aqueous humor, by means of agar- 
diffusion bioassay. To prepare the agar plates 
we seeded trypticase soy agar with spores of 
Bacillus subtilis (ATCC 6633). Standard solu- 
tions were made by dissolving gentamicin pow- 
der in phosphate buffer to yield concentrations 
of 0.5, 1, 5, and 10 pg/ml. Filter paper disks 
(diameter, 6.35 mm) were dipped in the stan- 
dard solutions and placed on the upper halves 
of the agar plates as the reference disks. The 
lower halves of the plates were reserved for the 
specimens. 

Aqueous humor was drawn from the anterior 
chamber by paracentesis with a 25-gauge nee- 
dle and applied to filter paper disks. The su- 
tures were removed, and the donor button, the 
recipient cornea, and iris were excised and 
rinsed briefly in physiologic saline. The 6-mm 
donor buttons were placed directly on the sur- 
face of the agar. To account for differences in 
hydration between whole-tissue and filter- 
paper reference disks, we use a correction fac- 
tor described by Barza, Baum, and Kane.’ The 
recipient corneal rims and iris were stored sep- 
arately in sterile, weighed bottles. These tis- 
sues could not be dissected in uniform disks 
equivalent to the donor button. Therefore, the 
specimens were digested overnight with sterile 
Sigma type I collagenase at 37 C.° The next day, 
filter paper disks the same size as the reference 
disks were soaked with the resulting solution 
and placed on the agar plates to complete the 
bioassay. 

Three agar plates were prepared for each 
specimen except the donor button. The plates 
were incubated overnight at 37 C. The diame- 
ters of the inhibition zones were measured with 
a Vernier caliper, and the results plotted on 
semilogarithmic paper. The system of digestion 
involved the tenfold dilution of the tissue in 
Michaelis buffer; therefore the sensitivity was 
one-tenth that of the direct whole-tissue assay. 
The lower limits of concentration which could 
be detected by these methods were 0.25 pg of 
antibiotic per milliliter of aqueous humor, 0.25 
wg of antibiotic per milligram of donor button, 
and 2.5 pg of antibiotic per milliliter of digested 
recipient corneal rim or iris. Units of antibiotic 


concentration were expressed in pg/ml for the 
liquid specimens (aqueous humor; digested 
scleral rim and iris) and pg/g for solid tissue 
(donor button), on the assumption that for 
these specimens the milliliter and the gram are 
essentially equivalent quantities. 

To determine the concentration of antibiotic 
absorbed by the donor corneal tissue after stor- 
age for three days in McCarey-Kaufman medi- 
um, five corneal buttons, 6 mm in diameter, 
were trephined, stored, and tested individually 
on agar plates. 





Results 





The five corneas stored in McCarey-Kaufman 
medium with gentamicin for three days 
showed more than 100 pg of gentamicin per 
gram of tissue. This can be taken as the concen- 
tration of antibiotic in the donor tissue at the 
time of penetrating keratoplasty. 

The results of bioassay of the donor button 
and aqueous in the first four hours after trans- 
plantation (Fig. 1) are summarized in the Table 
and Figure 2. One hour after the donor buttons 
were placed on the recipient eyes, the gentami- 
cin level in the donor button decreased to 8.9 
+ 1.34 pg/g. At six hours, the average was less 
than 0.25 pg/g; no gentamicin was detectable in 
two specimens. 

In aqueous humor, there was 2.8 + 0.50 
ug/ml at one hour and less than 0.25 pg/ml at 
six hours (undetectable in three specimens). 

In iris, the values were 6.23 + 1.25 ug/g in the 
first hour and less than 2.5 ug/g at three hours. 
At four hours, the antibiotic was undetectable. 

The gentamicin levels in the recipient corneal 
rims were so low that only a minimal inhibition 
zone, too small to evaluate, was observed in 
the first two hours. There was no inhibition 
zone visible after three hours. 


Discussion 


The safety of preserving media for donor 
corneal tissue has been tested and reviewed by 
several investigators. In a study of rabbit corne- 
as inoculated with Staphylococcus aureus, Bright- 
bill, Terrones, and Gould? found that 20% re- 
mained contaminated despite the use of normal 
eye bank techniques and preservation in 
McCarey-Kaufman medium with penicillin and 
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Fig. 1 (Yau, Busin, and Kaufman). Agar diffusion bioassay for gentamicin in aqueous (A) and donor cornea (C) 
four hours after penetrating keratoplasty. 


streptomycin. However, soaking the globe in 
polymyxin B-neomycin for three minutes be- 
fore storage in the preserving medium elimi- 
nated this contamination. They suggested that 
improperly applied antibiotic allowed survival 
of S. aureus in the medium. In another study, 25 
eyes removed from donors without septicemia 
and stored in McCarey-Kaufman medium 
showed no bacterial growth on cultures of the 
scleral rim‘; in contrast, 30% of corneas from 


TABLE 


eyes removed from septicemic donors and 
stored in McCarey-Kafuman medium showed 
bacterial growth.’ Therefore, gentamicin in 
McCarey-Kaufman medium cannot inhibit bac- 
terial growth completely under all circumstanc- 
es. Baum, Barza, and Kane’ found that penicil- 
lin G (100 pg/ml), cefazolin (100 pg/ml), and 
gentamicin (20 ug/ml) failed to sterilize an inoc- 
ulum of sensitive bacteria in McCarey-Kaufman 
medium at 4 C, although 20 pg of gentamicin 


GENTAMICIN CONCENTRATION (G/ML OR 1.G/G) IN OCULAR TISSUE 
AFTER PENETRATING KERATOPLASTY (MEAN + S.D) 





INTERVAL AFTER GRAFTS WERE PLACED 


ON RECIPIENT EYES (HRS) 








TISSUE 1 2 3 4 6 

Donor button (ug/g) 8.9 + 1.34 4.28 + 0.92 1.85 = 0.44 1.38 + 0.34 <0.25 
Aqueous humor {ugimi) 2.8 + 0.50 1.48 + 0.47 0.72 + 0.19 0.46 = 0.27 <0.25 
Iris (ug/ml) 6.23 + 1.25 3.35 220.21 <2.5 <2.5 <2.5 
Recipient corneal rim (ug/g) <2.5 <2.5 <25 <2.5 <25 
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Fig. 2 (Yau, Busin, and Kaufman). Gentamicin concentration vs time after penetrating keratoplasty in donor 
button, aqueous, iris, and recipient corneal rim. Open figures indicate values below lower limit of detection. 
Broken lines are the reported minimal inhibitory concentrations of gentamicin to most Pseudomonas aeruginosa 


strains. 


per milliliter of McCarey-Kaufman medium 
killed most of the bacteria when the medium 
was warmed to 23 C for six hours. 

Corneal tissue stored in preserving medium 
containing antibiotic binds the drug, so that 
eventually the concentration of antibiotic in the 
tissue is higher than in the surrounding medi- 
um. Barza, Baum, and Kane? reported donor 
tissue concentrations twice that of the solution. 
On this basis, we expected the stored but not 
transplanted corneas in the present study to 
contain about 200 pg of gentamicin per gram of 


tissue. Our bioassay method could not deter- 
mine the exact value, which was above the 
upper limit of the sensitivity of the test, but it 
did show a value greater than 100 pg/ml, that 
is, greater than the concentration of gentamicin 
in McCarey-Kaufman medium. This high con- 
centration of gentamicin was expected to, and 
did, decrease when the cornea was transplant- 
ed into the recipient eye. 

Our results demonstrated that after the 
donor button was placed on the recipient eye, 
there was an effective antibacterial concentra- 
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tion of gentamicin present in the aqueous for at 
least one hour and in the donor button for three 
hours (Fig. 2). Although the definite concentra- 
tion in iris could be determined for only two 
hours with the present bioassay system, it may 
last for at least three hours. The concentration 
in the recipient corneal rims could not be deter- 
mined definitely after one hour. The recipient 
corneal rim might absorb gentamicin through 
the endothelium from the aqueous humor and 
by direct diffusion from the donor button. 
However, neither route redistributed sufficient 
gentamicin throughout the recipient rims to be 
assayed. 

In a study of the effect of gentamicin on 
Pseudomonas, Furgiuele* found that when the 
antibiotic was applied topically or injected sub- 
conjunctivally in the eyes of albino rabbits; the 
levels of antibiotic he reported in the ocular 
tissues were lower and less persistent than 
ours. Nevertheless, based on our findings, it 
appears that for at least two to three hours after 
the donor button is placed in the recipient eye, 
the concentration of gentamicin in the anterior 
ocular tissues is high enough to inhibit the 
growth of sensitive Pseudomonas. The minimal 
inhibitory concentration for sensitive strains of 
Pseudomonas aeruginosa is 1.6 wg of gentamicin 
per milliliter of medium. This level of inhibition 
has been shown to be effective, also, against 
most gram-negative bacteria, including Aero- 
bacter aerogenes, Bacillus subtilis, Klebsiella pneu- 
moniae, and Proteus mirabilis, as well as against 
penicillin-resistant strains of Staphylococcus au- 
reus.'° 

In a review of the prophylactic use of antibi- 
otics for ophthalmic surgery, Starr" described a 
significant incidence of contamination of inci- 
sions in the corneoscleral limbus during cata- 
ract surgery just before closure. He pointed out 
that even short-lived intraocular levels of anti- 
biotics might be expected to be prophylactic- 
ally effective. This is probably also true for 
penetrating keratoplasty. The results of the pre- 
sent study indicated that gentamicin in effec- 


tive concentrations can be transferred from 
McCarey-Kaufman medium to ocular tissues 
for several hours after penetrating keratoplas- 
ty. The antibiotic may therefore inhibit bacteri- 
al growth not only during storage in the pre- 
serving medium, but also after the tissue is 
transplanted to the recipient eye. 
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Microwave Sterilization of Hydrophilic Contact Lenses 





Michael D. Rohrer, D.D.S., Mark A. Terry, M.D., Ronald A. Bulard, D.D.S., 
Donald C. Graves, Ph.D., and Elaine M. Taylor 


We used standard 2,450-MHz microwave ir- 
radiation to achieve sterilization of hydrophil- 
ic contact lenses contaminated with a variety 
of bacterial, fungal, and viral corneal patho- 
gens. A three-dimensional rotisserie was used 
to overcome the problem of “cold spots” with- 
in the microwave oven. The contact lenses 
became dehydrated in approximately two min- 
utes. Rehydration with normal saline restored 
their shape and appearance. The time neces- 
sary to prohibit all growth of the bacterial and 
fungal organisms studied ranged from 45 sec- 
onds to eight minutes. All viral contaminants 
were completely inactivated after four minutes 
of microwave exposure. Refractive properties 
were unaffected after 101 exposures to micro- 
waves for ten minutes. Slit-lamp examination 
and scanning electron microscopy disclosed 
minute particles on the surface of these contact 
lenses but no damage to the lens matrix from 
irradiation. 


Hypropuitic contact lenses have been avail- 
able for over a decade and are widely used in 
ophthalmology for the correction of refractive 
error and as therapeutic bandage lenses. Al- 
though the technology of contact lens design 
has accelerated, producing contact lenses with 
high water content and exceptional oxygen 
transmissibility and comfort, there has been no 
significant advance in recent years in the meth- 
ods employed for sterilization of these contact 
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lenses. Indeed, studies have shown that cur- 
rent methods of “hot” or “cold” sterilization 
achieve only disinfection of the contact lens 
rather than true sterilization.'* Add to this the 
other distinct disadvantages of current meth- 
ods of disinfection such as expense, inconven- 
ience, and hypersensitivity to preservatives 
and the need fora simple, effective, and conve- 
nient method of sterilization which surmounts 
these major problems is apparent. 

We investigated the feasibility of using stan- 
dard 2,450-MHz microwave irradiation to 
achieve true sterilization of hydrophilic contact 
lenses contaminated with a variety of common 
bacterial, fungal, and viral corneal pathogens. 
On the basis of our recently described method 
for the successful microwave sterilization of 
dental instruments,’ we developed an innova- 
tive method of sterilizing contact lenses which 
is highly effective and which promises to be 
quick, convenient, and inexpensive. 





Material and Methods 





We used daily-wear hydrophilic contact lens- 
es (Aquaflex, 42.5% water), throughout the 
experiments. Figure 1 gives a general outline of 
the experimental procedures. Before any of the 
microbiologic study procedures were done, the 
contact lenses were autoclaved in loosely cap- 
ped bottles in physiologic saline at 121 C and 
23 psi for 30 minutes according to industry 
standards. 

Bacterial and fungal studies—Bacteria were 
grown and maintained in brain-heart infusion 
broth. The fungi were grown and maintained in 
Sabouraud’s broth with 4% dextrose. Organ- 
isms used in this study included Staphylococcus 
aureus (ATCC 25923), Streptococcus pneumoniae 
(clinical specimen), Pseudomonas aeruginosa 
(ATCC 27853), Proteus vulgaris (clinical speci- 
men), Bacillus cereus (clinical specimen), Esche- 
richia coli (clinical specimen), Serratia marcescens 
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Autoclave sterilization of Lenses 
(121°, 23 PSI, 30 min) 
| 


Innoculate Test Lenses c = 108 organisms 


l 


Place Lenses in Sterile Carrying Case 


| 


Piace on Modified Turntable x 10 min 


as _____| 


Test Lenses: Innoculated Sterile 
Variable time Control Lenses Control 
of Irrad. (no Irrad.) (no Irrad.) 
(0-10 min) 
Bacteria Virus Fungi 


(clinical specimen), Aspergillus fumigatus (clini- 
cal specimen), and Candida albicans (clinical 
specimen). 

The sterile contact lenses were transferred 
from the vials with a sterile cotton swab to 
tubes of contaminated brain-heart infusion 
broth in which the organisms had been brought 
to a concentration of at least 10° organisms per 
milliliter. The contact lenses were submerged 
in the contaminated broth and then transferred 
to sterile plastic tissue-embedding capsules 
and enclosed in sterile plastic autoclave bags 
(Fig. 2). One contact lens served as a sterile 
control and was immediately transferred to 
sterile brain-heart infusion broth without im- 
mersion in the contaminated broth. 

Microwave exposure was done by attaching 
the autoclave bags to a three-dimensional rotis- 
serie and placing them into a standard 2,450- 
MHz microwave oven at 700 W in which radar- 
absorbent material was placed as a parallel 
load.’ All the contact lenses were rotated for 
the same amount of time on the rotisserie (ten 
minutes) and the microwave oven was activat- 
ed and different lenses exposed for one, two, 
four, six, eight, and ten minutes. One contact 
lens received no microwave exposure. The con- 
tact lenses were then transferred to tubes of 
sterile brain-heart infusion or Sabouraud’s 
broth with 4% dextrose with a sterile cotton 
swab and incubated at 37 C for 24 hours. 
Growth was determined by visual observation 


Sterile 

Control Fig. 1 (Rohrer and associates). 

Lenses General outline of initial experi- 
mental procedures for sterilizing 
hydrophilic contact lenses contam- 
inated with bacteria, fungi, or vi- 
ruses, 


of turbidity and samples from all incubated 
tubes were placed on blood agar or Sabour- 
aud’s dextrose agar with yeast extract and incu- 
bated for a minimum of 48 hours at 37 C. The 
fungal specimens were incubated for a mini- 
mum of seven days. The lenses contaminated 
with S. pneumoniae were exposed in subsequent 
trials for zero, ten, 20, 30, 45, 60, and 120 
seconds. 

After having determined the minimum times 
required for total killing of each organism, we 
contaminated ten contact lenses with each bac- 
terium and fungus. The contact lenses were 
placed in the embedding capsules and auto- 
clave bags and individually attached to the 
rotisserie. Five contact lenses were exposed to 
microwaves for the predetermined minimum 
killing times and five were rotated for that time 
without microwave exposure. Of ten contact 
lenses contaminated with S. aureus, five were 
exposed to microwaves for six minutes and five 
for eight minutes. Similarly, of ten contact 
lenses contaminated with S. pneumoniae, five 
were exposed to microwaves for 30 seconds and 
five for 45 seconds. This was done to confirm 
statistically the minimum killing time for the 
two organisms requiring the longest and short- 
est microwave exposure. 

Viral studies—We used clinical isolates of 
rhinovirus, parainfluenza virus type 3, adeno- 
virus type 1, and herpes simplex virus type 1. 
Rhinovirus and herpes simplex virus were 
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propagated in MRC-5 cells (human diploid lung 
cells) and parainfluenza virus and adenovirus 
were propagated in HEp-2 cells (human epider- 
moid from larynx). Both MRC-5 and HEp-2 
cells were grown in minimal essential medium 
with Earle’s salts supplemented with 10% fetal 


Fig. 2 (Rohrer and associates). 
Top, ydrophilic contact lens 
placed in sterile plastic embedding 
capsule inside sterile plastic auto- 
clave bag. Bottom, Autoclave bag 
containing contact lens inside em- 
bedding capsule attached to the 
three-dimensional rotisserie within 
the microwave oven. Block of 
radar-absorbent material can be 


seen in lower left corner. 


bovine serum and 100 units of penicillin and 
100 pg of streptomycin sulfate per milliliter. 
Cells from confluent cell sheets were detached 
by treatment with 0.25% trypsin and 0.02% 
EDTA in PBS and used to seed 24-well tissue 
culture plates at a concentration of 2 x 10° cells 
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per well. After 24 to 48 hours, when a complete 
monolayer was formed, the cultures were used 
for virus titration or infection with virus that 
had been exposed to microwaves. 

Stock preparations of virus were obtained by 
infecting monolayers of susceptible cells and 
then harvesting the infected cells when 50% to 
75% of the cells showed cytopathic effects. The 
virus-infected cells were frozen and thawed 
three times; this was followed by centrifugation 
at 12,000 g for ten minutes. The supernatant 
fluids from each preparation were removed and 
frozen until used. 

We determined the infectivity titers of virus 
preparations (untreated and those exposed to 
microwaves) by making tenfold serial dilutions 
(10° to 10°) in minimal essential medium. 
Washed monolayers were inoculated with ap- 
propriately diluted virus. After an adsorption 
period of 60 minutes, the cells were washed 
once and 1 ml of overlay medium was added. 
The overlay medium was 2% methyl cellulose 
with double-strength minimal essential medi- 
um and glutamine plus 5% fetal bovine serum. 
After two to five days of incubation under 5% 
carbon dioxide (34 C for rhinovirus-infected 
cells and 37 C for the remainder of the virus- 
infected cells), the cells were fixed with 10% 
neutral formalin. After storage at 4 C over- 
night, the cells were stained where appropriate 
with Giemsa stain and the plaques counted. 

Sterile hydrophilic contact lenses were im- 
mersed in the virus preparation on ice. After 
ten minutes one contact lens was removed, 
placed in a sterile plastic embedding capsule, 
and allowed to dry in air. This was used as 
control to determine the infectivity titer of the 
Original virus preparation. Six other contact 
lenses were removed individually, placed in 
sterile plastic embedding capsules, attached to 
the three-dimensional rotisserie, and exposed 
to microwaves for periods of one, two, four, 
six, eight, and ten minutes. After the micro- 
wave exposure, we used 0.25 ml of minimal 
essential medium to elute the virus from the 
contact lenses. Once a contact lens rehydrated 
(became pliable) it was placed in a 24-well plate 
along with the 0.25 ml of minimal essential 
medium and stored on ice until all the contact 
lenses had been exposed to microwaves. Two 
50-1 volumes of the original 0.25 ml were 
placed directly onto cell cultures; this was con- 
sidered to be 10° (no dilution). Next, 100 wl of 
the original 0.25 ml was used to make tenfold 
serial dilution (107% to 10°) and two 50-pl ali- 
quots of each of these dilutions were placed on 


susceptible cell monolayers. The killing of the 
virus was evaluated by observing reduction in 
cytopathic effects (plaque formation) in the 
infected monolayers. The experiment was per- 
formed in triplicate. 

Refractive properties—We obtained an in- 
formed consent from a human volunteer for 
evaluation of possible changes in the refractive 
properties of the contact lenses as a result of 
repeated microwave exposure. The subject had 
hyperopia of 0.75. Two contact lenses were 
used, one —2.25 diopters and the other —5.75 
diopters. Cycloplegia was obtained with cyclo- 
pentolate 1% and tested at one hour. After 
cycloplegia, refraction and retinoscopic find- 
ings were obtained with both contact lenses. 
The contact lenses were exposed to microwaves 
101 times for ten minutes (Fig. 3). The first time 
the contact lenses were cleaned between the 
fingers with a cleaning solution and then 
placed in the plastic embedding capsules witha 
layer of plastic wrap lining the bottom to pro- 
vide a smooth surface. The embedding capsule 
was then placed in the plastic autoclave bag, 
exposed to microwaves, rehydrated with nor- 
mal saline without touching, and allowed to 
stand at room temperature for ten minutes. The 
cycle was repeated without touching the con- 
tact lenses. 

The patient was reexamined in exactly the 
same manner by the same investigator and the 
refraction and retinoscopic findings deter- 
mined. She also underwent a slit-lamp exami- 
nation. 

Electron microscopy—A contact lens was 
subjected to 101 microwave exposures of ten 
minutes in the same manner as those in the 
refractive study. After these exposures, the 
irradiated contact lens and a control contact 
lens were evaluated by scanning electron mi- 
croscopy. 


Results 


Exposing the hydrophilic contact lenses to 
microwaves resulted in dehydration over a per- 
iod of approximately two minutes (Fig. 4). Re- 
hydration with normal saline restored the 
shape and appearance of the contact lenses 
with no change apparent when viewed with the 
dissecting microscope at x80. 

Bacterial and fungal studies—The time nec- 
essary to prohibit all growth of the organism, 
determined by turbidity and plating, was des- 
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Fig. 3 (Rohrer and associates). 
Cycle of repeated microwave expo- 
sure and rehydration in normal sa- 


Lens Dehydration of lens line (N.5.) used to study the chang- 


Nn Irradiation YO 
for 10 minutes 


ignated the minimum killing time with total 
death assumed to occur between that time and 
the previous time increment for microwave 
irradiation. The percentage of organism death 
was not determined because we were interest- 
ed only in the end point of total growth inhibi- 
tion. Minimum killing time for bacteria and 
fungi in our pilot study ranged from 45 seconds 
for S. pneumoniae to eight minutes for S. aureus 
(Table 1). 

Exposing five contact lenses contaminated 
with each organism (a total of 45 contact lenses) 
to microwaves for the minimum killing time 
resulted in total sterilization of each contact 
lens. The five contaminated control contact 
lenses for each organism (a total of 45 contact 
lenses) showed no sterilization when subjected 





__ Fig. 4 (Rohrer and associates). Dehydrated hydro- 
_ philic contact lens after approximately two minutes 
of microwave exposure on the three-dimensional 
rotisserie, 


es in refractive properties. 


to the same conditions except for microwave 
irradiation (Ps.001 by the Fisher exact proba- 
bility test). Ten contaminated control contact 
lenses (S. aureus and S. pneumoniae) showed no 
sterilization at the shortest time below the min- 
imum killing time (Table 2) (P=.01 by the Fisher 
exact probability test). 

Viral studies—-We encountered considerable 
difficulty when we attempted to plaque adeno- 
virus on either HEp-2 or Hela cells even after 
adaptation of the virus to these cells. Because 
of this. we based our evaluation of the presence 
or absence of infectious adenovirus on cyto- 
pathic effects, rounding up of cells, and intra- 
nuclear degeneration. The other three virus 
isolates produced typical cytopathic effects and 
plaqued relatively easily on susceptible cells. 
Inactivation of virus activity by microwaves 
was followed by reduction in cytopathic effects. 

After one minute of exposure to microwaves, 
more than 95% of the virus activity was de- 
stroyed for the four viruses tested (Table 2). A 
small number of adenovirus, herpes simplex 
virus, and rhinovirus particles escaped inacti- 
vation after a two-minute exposure. By four 
minutes, all four viruses were completely inac- 
tivated. 

Refractive properties—The cycloplegic re- 
fraction and retinoscopy over the lens for the 
~2.25 power lens was +3.25 before 101 ten- 
minute exposures to microwaves. After the 
microwave exposures, the cycloplegic refrac- 
tion and retinoscopy over the lens was +3.00. 
For the —5.75 lens, the refractions were +6.25 
before microwave exposure and +6.00 after 
microwave irradiation. The subject complained 
of slight discomfort while wearing the contact 
lenses after the microwave exposure. The slit- 
lamp examination disclosed minute particles 
on the surface of the contact lens. 
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TABLE 1 
LETHAL MICROWAVE DOSE FOR BACTERIA AND FUNGI 


Se 
ORGANISM MINUTES OF EXPOSURE 


0 0.5 0.75 1 
eee 


Bacteria 


Streptococcus pneumoniae Growth 
Proteus vulgaris Growth 
Pseudomonas aeruginosa Growth 
Escherichia coli Growth 
Serratia marcescens Growth 
Bacillus cereus Growth 
Staphylococcus aureus Growth 
Fungi 
Candida albicans Growth 
Aspergillus fumigatus Growth 


Growth No growth No growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 
Growth Growth Growth 





Electron microscopy—Scanning electron mi- 
croscopy showed limited small pieces of debris 
on both contact lenses with a much greater 
amount on the irradiated lens (Fig. 5). At 
x 2,000 these particles seemed to have a crystal- 
line structure. 


Discussion 


The ideal contact lens system should be thor- 
oughly effective in sterilization of the contact 
lens, should provide relative convenience and 
absolute safety in use to maximize compliance, 
and, of course, should not affect the character- 
istics of the contact lens. This study was pri- 
marily designed to test the first of these 
criteria. 

Current methods provide disinfection but 
not true sterilization. We tested seven common 


bacterial corneal pathogens and found absolute 
sterilization within eight minutes (Table 1). In 
contrast, Tragakis, Brown, and Pearce! found 
that P. vulgaris survived after two hours of 
treatment with the common disinfection agents 
chlorhexidine and thimerosal. Penley and asso- 
ciates* investigated the hydrogen peroxide sys- 
tem and found that S. marcescens survived for 
the usual standard treatment time of ten min- 
utes. Busschaert, Good, and Szabockik® found 
that a thermal disinfection system gave “an 
adequate margin of safety for achieving disin- 
fection” against bacterial contaminants. 

We tested the effectiveness of microwave 
sterilization against two common fungal patho- 
gens, C. albicans and A. fumigatus, and found 
absolute sterilization within four minutes 
(Table 1). Conversely, current methods of dis- 
infection appear to have the most difficulty 
with fungal contaminants. Penley and associ- 
atest demonstrated that standard chemical dis- 


TABLE 2 
EFFECTS OF MICROWAVES ON VIRUSES 





MINUTES OF EXPOSURE PLAQUE-FORMING UNITS PER MILLILITER 


ADENOVIRUS* HERPES SIMPLEX VIRUS PARAINFLUENZA RHINOVIRUS 
At 0 minutes > 50% 1.2 x 108 1.5% 16 4.0 x 105 
After 1 minute 10% to 50% a6 x 10 2.0 x 10° 30: x 167 
After 2 minutes < 10% 3.0 x 10' 0 15 x 10 
After 4 minutes 0 0 0 0 
After 6 minutes 0 0 0 0 
After 8 minutes 0 0 0 0 
After 10 minutes 0 0 0 0 


(a iat iia 
“Percentage of cell cultures in which cytopathic effects were found. 
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TABLE 1 (Continued) 





2 4 6 8 10 
No growth No growth No growth No growth No growth 
No growth No growth No growth No growth No growth 
Growth No growth No growth No growth No growth 
Growth No growth No growth No growth No growth 
Growth No growth No growth No growth No growth 
Growth Growth No growth No growth No growth 
Growth Growth Growth No growth No growth 
Growth No growth No growth No growth No growth 
Growth No growth No growth No growth No growth 
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infection yielded viable organisms of A. fumiga- 
tus after as much as 21 days of exposure. In 
their investigation of the hydrogen peroxide 
system, they found that standard ten-minute 
soaking was ineffective against C. albicans and 





- Fig. 5 (Rohrer and associates). Scanning electron 


= photomicrogram shows small pieces of debris on a 


contact lens irradiated and rehydrated 101 times 
{x 500). 


A. fumigatus.? Finally, Tragakis, Brown, and 
Pearce! reported the survival of A. fumigatus 
after 15 minutes of boiling. 

We tested two common ocular viruses, her- 
pes simplex type 1 and adenovirus, along with 
RNA viruses, parainfluenza virus type 3, and 
rhinovirus. Only four minutes of irradiation 
were needed to achieve sterilization (Table 2). 
To our knowledge, there has been no report 
regarding the efficacy of current methods of 
contact lens disinfection against viruses. It was 
evident from our study that microwave irradia- 
tion can provide true sterilization of hydrophil- 
ic contact lenses contaminated with common 
bacterial, fungal, and viral pathogens. 

Convenience and safety of any method of 
contact lens treatment are paramount in attain- 
ing patient compliance. Pitts and Krachmer’ 
determined that with the thermal disinfection 
system, in a random sample from the home 
environment, 34.5% of contact lenses were con- 
taminated. Poor patient compliance and defec- 
tive cases were implicated. Morgan’ warned 
that hydrogen peroxide burns to the epithelium 
can occur with the hydrogen peroxide system 
when the contact lens is inadequately purged 
with normal saline. In addition, any chemical 
system of disinfection has a high possibility of 
tissue hypersensitivity to any system compo- 
nent (for example, thimerosal) which precludes 
further use of the system. Although this study 
was not designed to determine convenience 
and safety, certain aspects of microwave sterili- 
zation promise almost ideal conditions for pa- 
tient compliance. Treatment required only 
eight minutes for sterilization, whereas chemi- 
cal and heat disinfection requires much longer. 
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The presence of microwave ovens in the home 
or workplace makes microwave sterilization 
highly accessible. Finally, the absence of chem- 
ical components precludes toxic or hypersensi- 
tivity complications and, in addition, is less 
costly than the continuing cost of contact lens 
solutions. 

The final criterion of the ideal system is that 
the method employed should have no effect on 
the characteristics and optics of the contact 
lens. The heat disinfection method has been 
reported by Gruber’ to shorten contact lens life, 
to be incompatible with extended-wear lenses, 
and possibly to coagulate deposits on the sur- 
face of the contact lens. Reidhammer and Fal- 
cetta,” however, found no significant change 
after 800 heat disinfection cycles. The effect of 
chemical disinfection on contact lens character- 
istics also appears to be minimal, but Wechsler 
and George” pointed out that chlorhexidine 
can bind to the surface and also exacerbate 
protein and lipid accumulation, leading to con- 
tact lens intolerance. In conjunction with our 
primary study of sterilization with micro- 
waves, the small pilot study was performed to 
give some indication as to whether or not 
microwave irradiation would disrupt the matrix 
or change the practical optics of the contact 
lens. After 101 irradiation cycles with dehydra- 
tion and saline rehydration, the contact lens 
remained intact by slit-lamp examination. The 
power of each contact lens was clinically exam- 
ined and found to be significantly unaltered. 
Scanning electron microscopy found deposits 
on the surface of the contact lens (Fig. 5). These 
deposits seem to be salt crystals from the 101 
consecutive rehydrations with normal saline 
without intervening purging of the concentrat- 
ed salt. Although it is significant that the elec- 
tron microscopy did not show damage to the 
lens matrix from irradiation, further clinical 
trials and more extensive evaluation of other 
features such as base curve, center thickness, 
and water content must be undertaken before 
microwave irradiation should be considered for 
clinical use. 

The three-dimensional rotisserie was used to 
overcome the inherent problems of “cold 
spots” within the microwave field. Rotating in 
three planes is probably not necessary as the 
contact lenses are transparent to microwaves. 
However, rotation in a single plane would still 
be necessary to move the contact lenses 
through the areas of lower microwave energy to 
ensure adequate exposure. The contact lenses 
must also be kept above the base of the micro- 
wave cavity to prevent heat transfer from the 


base material. Because operating a microwave 
oven with only microwave-transparent materi- 
al is equivalent to operating it empty, a parallel 
load must be included to prevent damage or 
destruction of the power source. 

It has been shown that sterilization of objects 
can be accomplished with microwaves without 
increasing the temperature of the object if it is 
microwave-transparent or reflective. The con- 
version of microwave energy into heat bears 
most of the limitations attached to thermal 
sterilization methods and would be unaccepta- 
ble for routine sterilization of hydrophilic con- 
tact lenses. However, after the water in the 
contact lenses has been vaporized by the micro- 
waves, the rest of the exposure time produces 
no heat in the contact lenses if they are made of 
a microwave-transparent plastic. The killing of 
the organisms probably results from the ‘‘non- 
thermal” effect of microwaves. This was sup- 
ported by the survival of S. aureus for at least 
six minutes, longer than can be accounted for 
by a strictly thermal effect. The inactivation of 
S. pneumoniae in less than 45 seconds also sup- 
ports the “nonthermal” theory. Thermal ef- 
fects are those which are not directly caused by 
the microwave field, but rather by prolonged 
kinetic motion, whereas nonthermal effects are 
those resulting directly from the interaction of 
the electromagnetic field with the molecules, 
creating effects that cannot be caused by ther- 
mal action alone. A possible explanation of the 
nonthermal effect of microwaves could lie in 
the various degrees of absorption of microwave 
energy by certain key molecules such as nucleic 
acids. Olsen, Drake, and Bunch!! studied the 
nonthermal effects of microwaves extensively 
and stated that viruses and enzymes have been 
inactivated and proteins denatured below the 
customary temperature. They suggested sever- 
al possible mechanisms, including cell wall 
membrane phenomena that may involve a loss 
in selective permeability, and molecular reso- 
nance resulting in cleavage. 

Microwave sterilization has the potential of 
becoming the standard method of accomplish- 
ing true sterilization of hydrophilic contact 
lenses. However, until the technical problems 
associated with the microwave exposure have 
been overcome and until clinical studies prove 
the suitability of this method, it should be 
considered an investigative technique. 
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An Ultrastructural Study of Elschnig’s Pearls in the 


Pseudophakic Eye 


J. P. Kappelhof, M.D., G. F. J. M. Vrensen, Ph.D., P. T. V. M. de Jong, M.D., 
J. Pameyer, M.D., and B. Willekens 


In two pseudophakic human eyes, obtained 
post mortem, Elschnig’s pearls were visible 
biomicroscopically. One eye contained a me- 
dallion lens and the other an iridocapsular 
lens (implanted for 53 months and 39 months, 
respectively). The medallion lens was fixed to 
the iris but was not attached to the Soemmer- 
ring’s ring. Elschnig’s pearls and star-shaped 
cells were found on the posterior capsule in 
the pupillary space. One loop of the irido- 
capsular lens was encased in the Soemmer- 
ring’s ring whereas the other was located be- 
tween the iris and the lens remnants. The 
Elschnig’s pearls were on the anterior side of 
the ring; only a few were in the pupillary 
space. 

Two other pseudophakic eyes with clear pos- 
terior capsules also contained small numbers 
of Elschnig’s pearls on or just near the periph- 
eral lens remnants. 


EXTRACAPSULAR CATARACT extraction can 
produce a great variety of complications.' One 
of the more common long-term complications 
is the opacification of the posterior capsule. In 
adults, the incidence is approximately 50% 
after three to five years* and children and 
young adults seem to be even more susceptible 
to this complication.” Opacification of the pos- 
terior capsule is also termed secondary mem- 
brane or after-cataract.’ 

After-cataract may cause visual obstruction 
and is therefore a clinically important phenom- 
enon. The formation of after-cataract is often 
associated with Elschnig’s pearls, also termed 
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globular or bladder cells. Few studies have 
been devoted to these transparent, globular 
structures, which vary in size and frequency. 
Visual acuity may be affected by the pearls, 
depending on their protrusions into the pupil- 
lary space. Morphologic investigations disclose 
that they protrude from the space between the 
intact posterior capsule and the anterior capsu- 
lar flap which is left behind after extracapsular 
cataract extraction.’ 

Elschnig’s pearls appear to stain homoge- 
nously with hematoxylin and Congo red and 
some are nucleated.’ Each pearl represents one 
cell; hence, they are also referred to as giant 
cells. Elschnig’s pearls are regarded as repre- 
senting aberrant attempts of the lenticular epi- 
thelium to form new fibers.* The globular shape 
of the structure is thought to result from the 
absence of the normal internal lenticular pres- 
sure so that the growing epithelial cells develop 
into an abnormal spherical shape.‘ We studied 
the overall morphologic, light microscopic, and 
ultrastructural features of Elschnig’s pearls in 
pseudophakic human eyes obtained post 
mortem. We paid special attention to the possi- 
ble role of the loop of the intraocular lens in the 
formation of Elschnig’s pearls. 


Material and Methods 


In this study two human pseudophakic eyes, 
obtained post mortem and containing El- 
schnig’s pearls, were investigated by biomi- 
croscopy, light microscopy, scanning electron 
microscopy, and transmission electron micros- 
copy. We also examined two pseudophakic 
eyes containing no biomicroscopically visible 
Elschnig’s pearls and with clear posterior cap- 
sules by biomicroscopy and scanning electron 
microscopy. The Table summarizes the clinical 
data for these four eyes. 

After enucleation the eyes were inspected 
biomicroscopically and fixed in a cacodylate- 
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TABLE 
SUMMARY OF CLINICAL DATA 
LENGTH OF AGE OF 
IMPLANTATION PATIENT 
EYE TYPE OF INTRAOSCULAR LENS (Mos) (yrs) CLINICAL SYMPTOMS 
A Medallion (transiridectomy-fixated) 53 80 Elschnig’s pearls 
B Binkhorst four-loop (iris clip) 39 72 Elschnig’s pearis 
C Binkhorst four-loop (iris clip) 48 67 Clear posterior capsule 
D Binkhorst four-loop (iris clip) 44 87 Clear posterior capsule 


buffered mixture of paraformaldehyde 1% and 
glutaraldehyde 1.25% (pH, 7.4; total osmolari- 
ty, 530 mOsm).® Fixation time varied between 
five and ten days. The cornea and the posterior 
halves of the globes were dissected after fixa- 
tion. The anterior segments of eyes A, C, and D 
and a part of the anterior segment of eye B were 
processed for scanning electron microscopy by 
dehydration in an ascending series of ethanols 
and critical-point dried with carbon dioxide. 
The dried specimens were glued in toto to 
aluminum specimen mounts with conductive 
carbon cement, gold-coated, and viewed in a 
scanning electron microscope. 

After removal from the mount, the speci- 
mens were fractured. Some pieces were gold- 
coated for inspection of the fracture planes by 
scanning electron microscopy while other piec- 
es were postfixed in osmium tetroxide 1% and 
embedded in Epon 812. For light microscopy, 
we stained semithin sections (1 pm) of this 
osmificated material with toluidine blue. Ultra- 
thin sections were stained with uranyl acetate 





and lead citrate and examined ina transmission 
electron microscope. 

The anterior segment of eye B was used 
partly for scanning electron microscopy and 
partly for transmission electron microscopy, us- 
ing the procedures described for the other 
specimens. 


Results 


Biomicroscopic examination of eyes A and B 
disclosed wrinkled posterior capsules with 
groups of transparent globular structures ex- 
tending from the periphery into the pupillary 
space. In eye A many star-shaped cells were 
present in the center of the posterior capsule 
(Fig. 1). After the dissection procedures, the 
posterior view of the anterior segment showed 
ring-shaped peripheral lens remnants (a Soem- 
merring’s ring). The Elschnig’s pearls in both 
specimens seemed to originate in this ring 


Fig. 1 (Kappelhof and associ- 
ates). In eye A, Elschnig’s pearls 
extend from the pupillary margin 
into the pupillary space (arrow). 
More centrally, star-shaped cells 
can be seen (arrowheads) (x 20). 





60 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 








structure. Some of the ciliary processes in eye 
A (medallion lens) showed distortion and elon- 
gation. This intraocular lens was not encapsu- 
lated in peripheral lens material. One of the 
loops of the iridocapsular lens in eye B was 
encased in the Soemmerring’s ring whereas the 
other was located between the iris and the lens 
remnants without adhesions. Our ultrastruc- 
tural observations were focused on the Elsch- 
nig’s pearls and on their relationship with the 
lens remnants and the intraocular lens. 





Fig. 2 (Kappelhof and 
associates), Anterior as- 
pect of eye A with the me- 
dallion intraocular lens in 
situ. The cornea is dissect- 
ed. I, iris; S, sclera (x 16). 


Scanning electron microscopy confirmed the 
biomicroscopic observations. In eye A the me- 
dallion lens proved to be free of the Soemmer- 
ring’s ring but was fixed to the iris (Fig. 2). 
After removal of the intraocular lens, the Els- 
chnig’s pearls and the star-shaped cells were 
found on the posterior capsule in the pupillary 
space (Fig. 3). In eye B many of the Elschnig’s 
pearls were on the anterior side of the Soem- 
merring’s ring and only a few protruded into 
the pupillary space. The Elschnig’s pearls ap- 


Fig. 3 (Kappelhof and 
associates). Elschnig’s 
pearls in eye A extend 
from the pupillary margin 
into the pupillary space 
(same area shown in Fig- 
ure 1). The star-shaped 
cells are also visible (ar- 
rowhead). The partially 
visible cut loop of the in- 
traocular lens is indicated 
by an arrow (X 125). 
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Fig. 4 (Kappelhof and associates), Elschnig’s pearls on the posterior capsule (PC) of eye A. The long and 
slender shape of the base of some of the pearls is indicated by arrows (x 250). 


peared as globular structures, piled up and 
ranging in diameter from 5 to 120 pm. At 
higher magnification the elongated form of the 
basal part of the Elschnig’s pearls was clearly 
visible (Fig. 4). 

In both specimens the surface structure of 
the Elschnig’s pearls varied. Some of the mem- 
branes were almost smooth whereas others 
were covered with microvilli (Fig. 5). The star- 
shaped cells on the anterior side of the posteri- 
or capsule of eye A were uniform in size. They 
were located in the center and their protrusions 
approached the Elschnig’s pearls. In some 
parts their processes were in close contact with 
each other and formed a cellular network. The 
surface structure of these cells was not smooth 
but did not have the filamentous aspect found 
in the Elschnig’s pearls (Fig. 6). The Elschnig’s 
pearls bulged from the gap between the intact 
posterior capsule and the anterior capsular 
flap. These capsular remains enclosed the 
equatorial part of the lens, left behind after 
extracapsular cataract extraction. Inspection of 
the fractured Soemmerring’s ring in eye A 
showed that these capsules had failed to adhere 


in some places or had opened again (Fig. 7). In 
eve B one of the loops of the intraocular lens 
separatec the anterior and posterior capsule, 
leaving a space where cellular elements bulged 
out (Fig. 8). 

Light microscopy showed the inner structure 
of the Elschnig’s pearls. Their cytoplasm 
stained homogenously with toluidine blue and 
some showed a nucleus. Serial sections of eye A 
showed tnat almost all the pearls were nucleat- 
ed with the nucleus sometimes located within 
the basal, slender part of the cell. The nuclei 
were sometimes round or oval but more often 
they appeared to be lobulated. In some sections 
this indentation gave the impression that the 
pearls were multinucleated (Fig. 9). We careful- 
ly examined the area at which the anterior 
capsular tlap approached the posterior capsule 
and observed that the two were not closely 
appositioned (Fig. 10). At this point cellular 
material could be found between the two cap- 
sules. These cellular elements were indistin- 
guishable from Elschnig’s pearls. The anterior 
capsular flap was subcapsularly lined with a 
single layer of epithelium. This epithelium also 
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covered the outside of the Soemmerring’s ring 
(Fig. 11). 

Transmission electron microscopy disclosed a 
homogenous cytoplasm with a fine granular 
aspect and almost no cell organelles. A rare 
vesicular body or vacuole could be found apart 
from the nucleus. The nuclei contained one or 
two nucleoli free of associated chromatin. The 
complex indentations of the nuclear envelope 
were obvious. In many places membranes of 





Fig. 5 (Kappelhot and associ- 
ates). Surface of the Elschnig’s 
pearls in eye B. Two smaller, 
smooth-surfaced pearls can be seen 
on the microvillous surface of a 
bigger one (arrows) (x 3,800). 


adjacent Elschnig’s pearls showed interdigita- 
tions with gap junctions and structures resem- 
bling desmosomes (Fig. 12). The membranes of 
the most superficial Elschnig’s pearls exhibited 
the microvillous surface observed on scanning 
electron microscopy (Fig. 13). The posterior 
lens capsuie had an amorphous structure with 
a thickness of about 5 um. There was a space 
between the posterior capsule and the Elsch- 
nig’s pearls measuring 0.5 to 2 pm wide. This 


Fig. 6 (Kappelhof and 
associates). Star-shaped 
cells on the posterior cap- 
sule in eye A. Nuclei 
are indicated by arrows 
(x 2,000), 
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Fig. 7 (Kappelhof and associates). Fractured Soemmerring’s ring in eye A, showing the place of 


adheren 


Ce 


between the anterior capsular flap and the posterior capsule on transection. A gap between the capsules permits 
cellular material to escape from the ring (arrows). Arrowheads, anterior capsule; stars, posterior capsule (x 270). 





Fig. 8 (Kappelhof and 
associates). Intraocular 
lens loop (arrowheads) 
nmeshed in the Soem- 
merring’s ring in eye B. 
The capsules are separat- 
ed, leaving a gap, in 
which globular elements 
protrude (arrows). The 
posterior capsule, indicat- 
ed by a star, is torn as a 
result of the preparation 
(x 73). 
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Fig. 9 (Kappelhof and associates). 
Elschnig’s pearls on the posterior capsule in 
eye A. The lobulated nuclei (with nucleoli) 
are clearly visible (arrows). The membranes 
are partly stained heterogenously (toluidine 
blue. x 600). 


Bias 





ee 
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Fig. 10 (Kappelhof and associates), Soemmerring’s ring in eye A with Elschnig’s pearls on th 
ng has an 


capsule (arrowheads) and on top of the Soemmerring’s ring (arrows). The center of Soemmerring’s ri 
amorphous structure (star); the gap between the anterior capsule (AC) and the pos terior capsule (PC) is filled by 


cellular elements (toluidine blue, x 60). 
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Fig. 12 (Kappelhof and associates). Eye B. Interdig- 
itations in the membranes of adjacent Elschnig’s 
pearls. The arrow indicates a gap junction. Arrow- 
heads, structures resembling desmosomes {x 6,000). 
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Fig. 11 (Kappelhof and 
associates). Eye A. The 
anterior capsular flap with 
the subcapsular epithel- 
ial lining (arrows) grow- 
ing over the curled up mar- 
gin onto the outside of 
the anterior capsule. 
Elschnig’s pearls are lying 
on top of the anterior cap- 
sule (toluidine blue. 
x 1,000). 


space was electron-lucent and the capsule near 
this space demonstrated fibrillar elements (Fig. 
14). 

Eyes C and D had smooth posterior capsules 
without adhering cellular material. In eye C 
both loops of the intraocular lens were encased 
between the anterior capsular flap and the in- 
tact posterior capsule. In eye D one loop was in 
the same position whereas the other was free of 
adhesions. In neither specimen was a gap be- 
tween anterior capsular flap and the posterior 
capsule apparent. As in the fractured speci- 
men, both capsules had adhered tightly (Fig. 
15). More careful examination, however, dis- 





Fig. 13 (Kappelhof and associates). The microvilli 
on the free surface of the Elschnig’s pearls in eye B 
(x 3,000). 
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Fig. 14 (Kappelhof and associates). Eye B. The 
electron-lucent space between the posterior capsule 
and the Elschnig’s pearls (ep). Fibrillar elements are 
indicated by arrowheads. C, capsule (x 5,000). 


closed globular elements in both eyes C and D. 
In eye C the Elschnig’s pearls were hidden 
behind the iris and were detected only after 
dissection. They protruded from the site of 
fusion of the two capsules just near the place 
where one of the loops was enmeshed (Fig. 16). 
In eye D few globular elements were detected 
by scanning electron microscopy. They were 
located in groups on the anterior side of the 
Soemmerring’s ring where there appeared to 
be breaks in the capsule (Fig. 17). 


Discussion 


In 1901 Hirschberg’ was the first to describe 
in humans what came to be called Elschnig’s 
pearls. In 1911 Elschnig’ provided a detailed 
description of his light microscopic investiga- 
tions concerning this phenomenon in after- 
cataract formation. Elschnig’s pearls were de- 





scribed as semiglobular and globular structures 
piled on the posterior capsule.’” Elschnig’s 
pearls were thought to be caused by the open- 
ing in the capsule. Originating from the space 
between the posterior capsule and the anterior 
capsular flap, Elschnig’s pearls extended into 
the pupillary space. Elschnig himself regarded 
them as lens epithelium which had escaped 
from the Soemmerring’s ring and grown into 
aberrant fibers because of the lack of normal 
internal pressure from the intact lens. Since 
then only a few morphologic studies concern- 
ing Elschnig’s pearls have been published." 
Recent articles concerning after-cataractous 
changes, however, have dealt with the ultra- 
structure of epithelial cells found on the poster- 
ior capsule after extracapsular cataract extrac- 
tion. 10,12,15-18 

In animal models (cats and rabbits) it has 
been demonstrated that the anterior lens epi- 
thelium proliferated on the posterior capsule, 
forming multiple layers.” In cats Elschnig’s 
pearls are rounded or oval, perfectly transpar- 
ent structures occasionally covered with ante- 
rior capsule." In rabbits Elschnig’s pearls are 
uncommon, although posterior capsule opacifi- 
cation after extracapsular cataract extraction is 
prominent. 41 

In humans, epithelial cells of the anterior 
lens capsule together with iris stromal cells 
form opaque membranes.” The intraocular lens 
is thought to act as a scaffold for proliferating 
cells. McDonnell, Zarbin, and Green found 
that the fibrous membranes in posterior cap- 
sule opacification consisted of hyperplastic lens 
epithelium that had apparently undergone fi- 
brous metaplasia. These cellular aggregates al- 
ways originated at the site of apposition be- 
tween the anterior capsular flap and the 
posterior capsule. They considered the epithe- 
lial nature of the cellular material to be proven 
by the formation of a basement membrane and 
the presence of interdigitating cytoplasmic 
processes and desmosomes. 

In our study, Elschnig’s pearls exhibited 
some characteristics of epithelial cells (for ex- 
ample, interdigitating processes and structures 
resembling desmosomes between adjacent cells 
and microvilli on the free surface). We could 
not demonstrate the formation of a basement 
membrane by Elschnig’s pearls. The fine gran- 
ular cytoplasm, the gap junctions, and the lack 
of cell organelles on transmission electron mi- 
croscopy suggested that Elschnig’s pearls are 
lens epithelial cells differentiating into lenticu- 
lar fibers. This confirmed previous sugges- 
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Fig. 15 (Kappelhof and associates). Section of Soemmerring’s ring in eye C. The area of fusion between the 
anterior capsule and the posterior capsule is indicated by the arrow (Xx 84). 
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Fig. 16 (Kappelhof and associates). Elschnig’s pearls in eye C, situated on the Soemmerring’s ring just near 
the place where one of the loops of the intraocular lens (arrow) was enmeshed. The Elschnig’s pearls are 
indicated by arrowheads. PC, posterior capsule; AC, anterior capsule (x 110). 
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tions.™" All Elschnig’s pearls in eye A may have 
possessed a nucleus because of unfinished dif- 
ferentiation or because of abnormal differentia- 
tion. Eyes B, C, and D did not undergo serial 
sectioning. 

Although Elschnig’s pearls have been de- 
scribed as globular, our study showed they can 
exhibit long and slender shapes on scanning 
electron microscopy and, therefore, that the 
spherical form is only one variety of the cell 
(Fig. 4). The gap between the anterior and 
posterior capsule of the Soemmerring’s ring is 
thought to be a primary causative factor,®')” 

The intraocular lens loops in a pseudophakic 
eye can act as a mechanical element to initiate 
separation of the capsules, as Hiles and John- 
son” suggested. Although our results seem to 
be in accordance with this idea, further sub- 
stantiation is needed before broad conclusions 
can be drawn. 

The origin of the star-shaped cells found 
centrally on the posterior capsule of eye A 
remains unclear. Their shape showed some 
resemblance to the pigmented star cells which 
are a frequent congenital anomaly.” Because of 
their fibroblast-like appearance on scanning 
electron microscopy, it seems likely that they 
were derived from the iris stroma. 

Study of eyes C and D, in which no obvious 
Elschnig’s pearls were found after biomicro- 


Fig. 17 (Kappelhof and associ- 
ates). Elschnig’s pearls in eye D, 
situated on the Soemmerring’s ring 
in small numbers. Breaks in the 
capsule seemed to be present in 
these locations {X 2,800). 


scopic inspection, disclosed a small number of 
globular elements (Elschnig’s pearls) either at 
the junction of the anterior and posterior cap- 
sule or at breaks in the anterior part of Soem- 
merring’s ring. In the latter case we observed 
that although the anterior and posterior cap- 
sule adhered tightly all along the inner side of 
Soemmerring’s ring, there were breaks on the 
anterior side of the capsule. Epithelial cells 
grow through these breaks; this was also found 
by Hiles and Johnson” in the rabbit. 

Proliferation of epithelial cells outside the 
ring of Soemmerring is much more frequent 
than biomicroscopic examination suggests. 
However, this phenomenon is only clinically 
relevant if the proliferating epithelial cells ex- 
tend into the pupillary space. A complete sup- 
pression of this phenomenon might be ob- 
tained if all epithelial cells located in the lens 
bow region were removed during extracapsular 
cataract extraction but it is doubtful whether 
this will ever be achieved. 
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Nonaccommodative Convergence Excess 


Gunter K. von Noorden, M.D., and Cynthia Waters Avilla 


Nonaccommodative convergence excess is a 
condition in which a patient has orthotropia or 
a small-angle esophoria or esotropia at dis- 
tance and a large-angle esotropia at near, not 
significantly reduced by the addition of spher- 
ical plus lenses. The AC/A ratio, determined 
with the gradient method, is normal or sub- 
normal. Tonic convergence is suspected of 
causing the convergence excess in these pa- 
tients. Nonaccommodative convergence excess 
must be distinguished from esotropia with a 
high AC/A ratio and from hypoaccommodative 
esotropia. In 24 patients treated with recession 
of both medial recti muscles with and without 
posterior fixation or by posterior fixation 
alone, the mean correction of esotropia was 7.4 
prism diopters at distance and 17 prism diop- 
ters at near. 


A LARGE-ANGLE ESOTROPIA at near fixation in 
presence of orthotropia or a small-angle eso- 
phoria or esotropia at distance fixation is re- 
ferred to as convergence excess! or an abnormal 
distance-near relationship.* A common cause 
of this form of strabismus is an excess of accom- 
modative convergence associated with each 
unit of accommodation, that is, a high AC/A 
ratio. Indeed, Parks? stated that convergence 
excess is invariably caused by a high AC/A 
ratio. We differ with this widely held opinion 
and contend that factors other than excessive 
accommodative convergence may cause a sig- 
nificant increase in esotropia at near fixation. 

In 1978 we suggested the term ‘‘nonaccom- 
modative convergence excess” for this type of 
strabismus.* We define it as a condition in 
which a patient with a full refractive correction 
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has orthotropia or a small-angle esophoria or 
esotropia at distance fixation (6 meters) and 
who at near fixation (33 cm) has an esotropia of 
15 prism diopters or more than at distance 
fixation. However, unlike someone with a high 
AC/A ratio in whom the near deviation decreas- 
es dramatically when the accommodative re- 
quirement is reduced with additional spherical 
plus lenses, the patient with nonaccommoda- 
tive convergence excess shows no such re- 
sponse. The AC/A ratio, determined with the 
gradient method,’ is normal or abnormally low 
and, consequently, relaxation of accommoda- 
tion causes no significant decrease in the angle 
of strabismus. 


Subjects and Methods 


The study included 24 consecutive patients 
observed between 1977 and 1985 who had non- 
accommodative convergence excess and who 
underwent surgery in our department. Table 1 
summarizes some clinical characteristics of 
these patients. In most patients the esotropia 
was acquired in childhood and was preceded 
by a period of intermittency of the deviation. 
No patient had had previous surgery. Measure- 
ments of the deviation were obtained with the 
prism cover test, with the refractive error (if 
present) fully corrected while the patient was 
reading a 20/20 line or, if not literate, while 
watching an animated cartoon at a fixation 
distance of 6 meters. The measurements were 
repeated while the patient was reading a re- 
duced Snellen chart (or watching small pic- 
tures) at a distance of 33 cm. None of the 
patients had manifest or manifest-latent nys- 
tagmus. 

Two patients had amblyopia (visual acuities 
were 20/30 and 20/100); both patients respond- 
ed well to therapy and visual acuitry norma- 
lized. The others had standard visual acuities 
in each eye. Only two patients were myopic; all 
others had hypermetropia ranging from mild 
(plano to +2.00 diopters) in 14, to moderate 
(+2.25 to +5.00 diopters) in five, to severe 
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TABLE 1 
CLINICAL CHARACTERISTICS OF THE 24 PATIENTS 


CLINICAL CHARACTERISTICS MEAN RANGE 


Age at onset of ET (yrs) 3.0 Birth to 15.5 
Age at 1st visit (yrs) 6.36 1 to 25 
Age at surgery (yrs) 7.14 1.25 to 25 
Postoperative follow-up (mos) 23.6 1.5 to 94 


(+5.25 diopters or more) in three. To distin- 
guish between convergence excess caused by 
high AC/A ratio and nonaccommodative con- 
vergence excess, the near deviation was re- 
measured in all patients while they fixated an 
accommodative target at a distance of 33 cm 
through +3.00-diopter spherical lenses. The 
mean reduction of the deviation observed 
thereby amounted to 9.9 prism diopters, indi- 
cating an average AC/A ratio of 3.3 prism diop- 
ters per 1 diopter of accommodation, a value 
within the normal range." The Figure compares 
the AC/A ratio obtained by the gradient meth- 
od over the range of 6 diopters in a typical 
patient with nonaccommodative convergence 
excess with those of a normal subject and a 
patient with an abnormally high AC/A ratio. 

Eleven of 24 patients were treated with bifo- 
cals preoperatively for different periods. Al- 
though the reduction of the deviation through 
the addition of plus lenses was small because of 
a normal or subnormal AC/A ratio, it was suffi- 
cient to permit fusion of the residual esotropia. 
However, surgery eventually became neces- 
sary in all patients because of bifocal intoler- 
ance, failure to fuse at near when looking 
through bifocals, in the presence of a cosmeti- 
cally significant esotropia, or loss of fusional 
control after an initially good response to bifo- 
cal therapy. 

Surgery consisted of recession of both medial 
recti muscles (4 to 5 mm) in 13 patients, reces- 
sion of both medial recti muscles (4 to 5 mm) 
with posterior fixation sutures 13 to 15 mm 
behind the anatomic insertions in eight pa- 
tients, and posterior fixation of both medial 
recti muscles (12 to 15 mm) without recession in 
five patients. No statistical significance existed 
with regard to the size of the preoperative 
deviation between these surgical groups. Two 
patients underwent two operations (lysis of 
posterior fixation sutures followed by recession 
or posterior fixation of previously recessed 
muscles) to eliminate undercorrection. One pa- 
tient underwent a third operation to correct an 
overcorrection. 


Results 


A satisfactory functional result may be de- 
fined as the presence of motor fusion (negative 
cover test) at near and distance fixation or 
normal stereoscopic visual acuity (60 seconds 
of arc or better) at near fixation, or both. Table 2 
shows an increase in the number of patients 
who had motor fusion and normal stereopsis 
after surgery. 

Table 3 shows the difference between preop- 
erative and postoperative deviation for all pa- 
tients, regardless of the type of surgery em- 
ployed. Gross motor alignment, defined by a 
cosmetically satisfactory eye position, occurred 
in all patients. Statistical comparison of the 
results by an analysis of variance showed no 
advantage of one surgical method over the 
other. However, the statistics obscured the un- 
predictability of the surgical effect in the indi- 
vidual patient with nonaccommodative conver- 
gence excess, a finding also noted by U. 
Meltzer and M. Romem (unpublished data). 
Several patients showed no significant im- 


TABLE 2 
FUNCTIONAL RESULTS IN THE 24 PATIENTS 


FUNCTIONAL RESULTS NO. OF PATIENTS 


PREOPERATIVE POSTOPERATIVE 

Peripheral fusion 

Distance 17 20 

Near 7 15 
Stereoscopic visual acuity 

Distance 2 4 

Near 2 4 

TABLE 3 


PREOPERATIVE AND POSTOPERATIVE 
DEVIATIONS IN 24 PATIENTS 


PRISM DIOPTERS 
DEVIATIONS MEAN RANGE 


Distance fixation 


Preoperative 6.7 ET Orthotropic to 25 ET 
Postoperative 0.7 XT 23 XT to 12 ET 
Mean correction 7.4 — 
Near fixation 

Preoperative 25.5 ET 12 ET to 40 ET 
Reduction with +3.00 sphere 99ET 5to 16 ET 
Postoperative BA ET 14 XT to 27 ET 
Mean correction 17.0 — 
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Esodeviation in Prism Diopters 


Exodeviation 


+3 +2 +1 0 





Normal Subject —O=— 
Normal AC/A—— 
High AC/A—O— 


Diopters of Accomodative Stimulus 


Figure (von Noorden and Avilla). AC/A ratio ina normal subject’ and in accommodative and nonaccommoda- 
tive convergence excess. Note the similarity of slopes in the normal subject and in nonaccommodative 
convergence excess and the steepness of slope in high AC/A ratio. 


provement in near deviation despite maximal 
surgery; in others the effect of surgery was 
temporary and the near deviation recurred and 
even increased beyond the preoperative devia- 
tion several months after the operation. 

In one such case, a 52-year-old girl had had 
intermittent esotropia for three years. Her un- 
corrected visual acuity was R.E.: 20/40 and 
L.E.: 20/25; cycloplegic refraction was R.E.: 
+1.75 sph and L.E.: +2.00 sph. Prism cover test 
showed 12 prism diopters of intermittent eso- 
tropia at distance and 40 prism diopters of 
esotropia at near; this was reduced to 30 prism 
diopters with +3.00 spherical lenses (low AC/A 
ratio). The patient underwent a 4.5-mm reces- 
sion of both medial recti muscles. The devia- 
tion six months after surgery was 10 prism 
diopters of esophoria at distance and 40 prism 
diopters of esotropia at near. An overaction of 
the left inferior oblique muscle had developed 
with a V-pattern. One year after the first opera- 
tion the patient underwent myectomy of the 
left inferior oblique muscle combined with ad- 


ditional recessions of both medial recti mus- 
cles, reinserting these muscles a total of 13.5 
mm behind the corneoscleral limbus. A consec- 
utive exotropia of 25 prism diopters of the 
divergence excess type (orthotropia at near) 
developed but responded well to additional 
surgery, consisting of a 5-mm recession of both 
lateral recti muscles. At the last examination, 
three years after the last operation, the patient 
was orthotropic at near and distance. 


Discussion 


These data supported our contention that an 
abnormal distance-near relationship in esotro- 
pia is not invariably associated with a high 
AC/A ratio but may be associated with normal 
or low AC/A ratios. In such instances, excess 
innervation must flow to the medial recti mus- 
cles at near fixation from sources other than 
accommodative convergence. 
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It may be argued that an office measurement 
with additional plus lenses does not sufficient- 
ly relax accommodation and that bifocals need 
to be worn for some time before their full effect 
on the near deviation can be assessed. To clari- 
fy this possible factor in obscuring a high AC/A 
ratio, we determined in 20 patients that there 
were no differences between the near measure- 
ment taken during the first examination 
through +3.00 spherical lenses and those ob- 
tained after bifocals had been worn for five to 
15 weeks.’ 

With the gradient method, the stimulus 
AC/A ratio is measured, the fixation distance is 
not altered, and the changes in accommodation 
are induced by variation in the power of plus or 
minus spherical lenses added to the refractive 
correction for distance. Thus, the stimuli for 
tonic and proximal convergence remain con- 
stant during the measurement.’ It is possible, 
therefore, that proximal or tonic, or both, com- 
ponents of convergence are excessive and con- 
tribute to the development of nonaccommoda- 
tive convergence excess. It appears unlikely, 
however, that the awareness of nearness of a 
fixation object (proximal convergence) is capa- 
ble of producing much additional esotropia, as 
has been suggested by Albert and Lederman’ to 
explain an abnormal distance-near relation- 
ship, because the values of proximal conver- 
gence established for normal observers have a 
mean of only 2.25 prism diopters with a range 
of —3.12 to 7.25 prism diopters.’ In the absence 
of other known convergence mechanisms, 
tonic convergence apparently plays a major 
role in the development of nonaccommodative 
convergence excess. 

The possibility that patients with an abnor- 
mal distance-near relationship have hypoac- 
commodative esotropia must also be consid- 
ered. Costenbader’ described this form of 
strabismus and explained the increase of the 
near deviation on the basis of a remote near 
point of accommodation. This “juvenile pres- 
byopia’’ causes a patient to exert excessive 
accommodative effort at near, thus generating 
excessive convergence. Not only was the near 
point of accommodation normal in our patients 
whenever tested, but the small reduction in the 
near deviation when looking through +3.00 
lenses (Table 1) was not compatible with this 
theory. 

The average effect of weakening the action of 
the medial recti muscles on the near deviation 
in our patients was similar to that reported by 
Rosenbaum, Jampolsky, and Scott® in patients 


with an abnormal near-distance relationship 
treated with bilateral medial rectus muscle re- 
cessions although they did not distinguish be- 
tween high AC/A ratio and nonaccommodative 
convergence excess.” 

Because a posterior fixation of the medial 
recti muscles alone or combined with recession 
of these muscles did not increase the effect of 
the operation on the near deviation (see also 
Hiles, Gigean, and Shuckett*), we no longer use 
posterior fixation for nonaccommodative con- 
vergence excess. 

Finally, we agree with Breinin,” who lament- 
ed the widespread practice of attempting to 
obtain the AC/A ratio by comparing the dis- 
tance and near measurements. Breinin pointed 
out that this technique suffers from the inaccur- 
acy of the proximal factor plus unknown ele- 
ments of the vergence mechanism. Such ele- 
ments may, as shown in this study, cause an 
abnormal distance-near relationship unrelated 
to a high AC/A ratio. 
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Macular Development in the Premature Infant 





Sherwin J. Isenberg, M.D. 


To classify the ophthalmoscopic appearance 
of the developing macula, I performed retinal 
examinations on 129 premature neonates. In 
normal infants, the classification ranged from 
34 weeks of gestational age when pigment was 
first evident in the macula, through the devel- 
opment of the annular ring reflex of the macula 
and foveolar reflex, to a mature (adult- 
appearing) macula at 42 weeks. This sequence 
allowed the observer to estimate the gestation- 
al age of the older premature neonate from the 
appearance of the macular area. Babies who 
had, or subsequently developed, retinopathy 
of prematurity showed a statistically signifi- 
cant two-week delay in macular development 
in the later stages. This may be the first evi- 
dence of a direct macular insult in retinopathy 
of prematurity. 


THE MACULA Of the fetal retina is an unusual 
structure because it is one of the last parts of 
the eye to develop. It has been thought that the 
macula does not complete its development 
until a number of weeks after birth.! However, 
recent studies of rod and cone cell structure 
suggest that the macula may still be developing 
as late as four years after birth.” Studying the 
premature infant shortly after birth gives us an 
opportunity to evaluate structures as they exist 
in utero and thus to gain further understanding 
of the last stages of fetal development. 

Toward this end, I studied the retinas of 129 
premature infants to create the first ophthalmo- 
scopic categorization of the developing macula. 
In addition, I was curious to learn whether 
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retinopathy of prematurity affected macular 
development. 





Subjects and Methods 





During a three-year period, I examined the 
retinas of 129 premature neonates one or more 
times for a total of 200 ocular examinations. 
Each infant was studied as early as the systemic 
condition permitted. For the safety of the baby, 
mydriasis was carried out with two drops of a 
combination of 1% phenylephrine and 0.2% 
cyclopentolate administered to each eye five 
minutes apart.’ After adequate mydriasis was 
achieved, I examined the macula by indirect 
ophthalmoscopy and a 20-diopter lens. I de- 
scribed and subsequently recorded the appear- 
ance of the macula in each case. Only then did 
the nurse disclose the gestational age of the 
infant to the nearest 0.5 week as previously 
assessed by the pediatrician by the criteria of 
Dubowitz, Dubowitz, and Goldberg.’ Informa- 
tion recorded for each baby included birth- 
weight, sex, whether tocopherol (vitamin E) 
was administered, and presence and extent of 
retinopathy of prematurity. 


_ 


Results 


The 37 infants with retinopathy of prematuri- 
ty had-78 examinations; normal premature in- 
fants had 122 examinations. For the entire pop- 
ulation, the mean birthweight was 1,199 + 319 
g (range, 650 to 2,180 g). 

After analyzing the descriptions of the oph- 
thalmoscopic appearance of the maculas, I de- 
vised a classification by stage: Stace 0: No 
pigmentation distinguishes the macular area 
from the rest of the retina; STAGE 1: Pigmenta- 
tion of the macula has developed, producing a 
dark red appearance, but the fovea is otherwise 
not distinct from the rest of the macula (Fig. 1); 
STAGE 2: Part of the annular reflex of the macula 
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TABLE 1 
DEVELOPMENT OF THE MACULA 


NORMAL PREMATURE INFANTS 


NO. OF 
EYES 


PREMATURE INFANTS WITH RETINOPATHY 
OF PREMATURITY 


SIOE O re, e—a 


GESTATION 
STAGE (WKS) 

0 31.5215 
1 34.8 + 1.0 
2 34.7 + 2.4 
3 36.3 + 2.2 
4 37.6 +33 
5 41.7 + 4.0 


4 
34 


GESTATION NO. OF 
(WKS) EYES 
33.0 + 0 2 
34.0 + 2.3 10 
37.2 t26 20 
38.5 + 3.1 20 
39.4 + 3.7 26 
44.3 + 4.6 78 


S OOO eeaT Ene REET 


is the rod-free and avascular central floor of the 
fovea which appears as a red disk with a diame- 
ter of about 350 pm. 

The mean gestational age at each stage was 
calculated for the normal premature infants 
and for those found to have retinopathy of 
prematurity (Table 1). Because a small number 
of the infants (3%) had a different stage in each 
eye, I based the calculations on the total num- 
ber of eyes.® In the case of neonates examined 
more than once, the same eye may appear in 
Table 1 in more than one stage as the macula 
matured. In normal premature infants, the in- 
crement in gestational age with each successive 
advancing stage was statistically significant by 
t-test (P<.05) except at the step from Stage 1 to 
Stage 2. Neonates who had or who developed 
retinopathy of prematurity showed a macular 


Gestational Age (Weeks) 


0 1 2 3 


Stage of Macular Development 





development by gestational age that was signif- 
icantly delayed compared with that of normal 
premature infants at all stages after stage 1 
(Table 1 and Fig. 5). By t-test, this delayed 
development was significant at the .01 level for 
Stages 2, 3, and 5, and at the .05 level for 
Stage 4. 

Table 2 shows the difference in birthweight 
and mean gestational age at the time of exami- 
nation between the sexes and between those 
babies who did and did not receive tocopherol 
(vitamin E) or have retinopathy of prematurity. 
Babies with retinopathy of prematurity had a 
lower birthweight and lower gestational age at 
birth (28.8 + 2.4 weeks) than the normal pre- 
mature infants (31.2 + 2.3 weeks). These differ- 
ences were significant by t-test (P<.01). Of the 
74 eyes with retinopathy of prematurity, none 


Fig. 5 (Isenberg). Development 
of the macula in premature babies 
with (circles) and without (squares) 
retinopathy of prematurity. 
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TABLE 2 
POPULATION COMPARISON 


——  CCrree eee 


NO. OF 

CATEGORY INFANTS 
Sex 

Male 67 

Female 62 
Treatment 

Tocopherol 54 

Placebo 75 
Retinopathy of prematurity 

With 37 

Without 92 


GESTATIONAL AGE AT 


EXAMINATION (wks) BIRTHWEIGHT (G) 


36.5 + 3.0 1,234 + 264 
36.3 + 3.2 1,333 + 390 
36.6 + 2.8 1,279 + 304 
36.1 + 3.1 1,283 + 349 
37.9 + 3.6 1,076 + 253 
35.8 + 2.8 1,366 + 323 


ĖS 


had cicatricial changes at the time of examina- 
tion, and only two developed a retinal detach- 
ment. 





Discussion 





This study showed a step-like progression in 
the development of the macula with advancing 
gestational age as determined by ophthalmo- 
scopic appearance. This permits the examiner 
to designate a corresponding gestational age to 
any infant whose macular stage is between 0 
and 5. However, the standard deviation of 
approximately 2.5 weeks must be taken into 
consideration. The macula is not the only ocu- 
lar structure in which changes can help deter- 
mine an infant's gestational age. Hittner, 
Hirsch, and Rudolph’ assessed gestational age 
by the appearance of the disintegrating ante- 
rior tunica vasculosa lentis. Their grading sys- 
tem allowed them to categorize 100 infants 
from 27 to 34 weeks of gestational age. Because 
the macula is the last ocular structure to devel- 
op in the neonate, the examiner can now use 
the morphologic characteristics of the macula 
to estimate gestational age after the anterior 
tunica vasculosa lentis has disappeared (34 
weeks). Thus, the pediatrician can use the eyes 
to estimate gestational age by determining the 
status of the anterior tunica vasculosa lentis 
before 34 weeks and the macula after 34 weeks. 

This classification depends primarily on the 
sequential appearance of three macular fea- 
tures: pigmentation, annular ring, and foveolar 
pit. Pigmentation of the macula in the adult has 
been attributed to four causes’: 

1. Uniform, taller, tightly packed retinal pig- 


ment epithelial cells in the macula compared 
with those in the peripheral retina. There is 
little published information on the develop- 
ment of the retinal pigment epithelium specifi- 
cally in the macular area. As the fetal retinal 
pigment epithelium matures, mitotic activity 
decreases and the cells become less dense. 
However, whether the macular retinal pigment 
epithelium develops differently is unknown. 

2. Pigment content of the macular retinal 
pigment epithelium. Mund and Rodrigues? in- 
dicated that after 27 weeks gestational age, late 
immature and mature melanosomes are found 
similarly in the peripheral, equatorial, and pos- 
terior retinal pigment epithelium. It is, there- 
fore, unlikely that pigment content of the reti- 
nal pigment epithelium is a contributing factor 
here. 

3. Yellow pigment of the sensory retina of the 
macula. Nussbaum, Pruett, and Delori! re- 
viewed this subject and concluded that the 
macular yellow pigment of the inner layers of 
the retina is a xanthophyll which is not present 
at birth but gradually accumulates from dietary 
sources of carotenoids. This excludes yellow 
pigment from consideration in the neonate. 

4. Perifoveal retinal capillary-free zone. Be- 
cause this zone does not change during late 
embryogenesis, it is difficult to attribute the 
appearance of pigmentation to it. 

Thus, when factors causing macular pigmen- 
tation in the adult are eliminated, the only 
possible factor in the premature infant is the 
development of narrower, taller, and more uni- 
form retinal pigment epithelial cells in the mac- 
ular area compared with other areas. Histologic 
proof of this development at about 34 weeks of 
gestational age remains to be presented. 

The annular ring of the macula in the adult is 
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the oval or circular light reflex which has a 
diameter of approximately 1.5 mm with the 
foveola at its center. Its appearance has been 
usually attributed to the inner limiting mem- 
brane. Orth and associates believed that the 
ring reflex is produced by the thick inner limit- 
ing membrane dipping down and becoming 
attenuated around the edge of the decline at 
the foveal rim. In the neonate, the inner limit- 
ing membrane has not been considered to be 
important in early macular development. In- 
stead, the development of the annular ring can 
be attributed to the maturation of ganglion 
cells. Hendrickson and Yuodelis’ noted that the 
ganglion cell layer is more than six cells deep in 
the macular area at 6 months of gestation. In 
the 7th month, the ganglion cells begin to move 
peripherally. In the 8th month, the ganglion 
cell layer further thins until it is only two cell 
layers thick in the central area of the macula. 
During the next four months, the ganglion cells 
further recede until they are present only on 
the edges of the fovea." Thus, the annular 
ring of the macula in the premature infant is 
probably made apparent in the 34th to 36th 
week of gestation by changes in the ganglion 
cell layer rather than in the inner limiting mem- 
brane. 

The last foveal development observable by 
ophthalmoscopy is the foveolar reflex. This is 
first evident at about 37 weeks of gestation and 
reaches its mature appearance by about 42 
weeks. The reflex has been attributed to a 
concavity of retinal structures in the center of 
the fovea that creates a concave mirror effect.” 
The thinning of the inner and outer nuclear 
layer of the fovea at the end of normal gestation 
would contribute to the concavity.’ 

I found an interesting difference between 
normal infants and those who developed reti- 
nopathy of prematurity. Infants with retinopa- 
thy demonstrated a delayed macular develop- 
ment after 34 weeks of gestation. Since the 
studies by Ashton and Pedlar? and Foos and 
Kopelow™ on retinopathy of prematurity, the 
anatomic area thought to be directly affected by 
the insult of oxygen, or other factors, has been 
the peripheral limit of vascularization at the 
time of insult—usually the anterior retina. The 
macula has been thought to be involved only in 
advanced retinopathy of prematurity by being 
displaced temporally or, in more extensive 
cases, by being detached within a retinal fold 
secondarily through the cicatrization process. 

Because the delay in macular development 
found in retinopathy of prematurity occurs be- 


tween Stages 1 and 2, it appears that develop- 
ment of the annular reflex of the macula is 
slowed in these infants. The annular reflex is 
probably produced by ganglion cell migration 
during development. When retinopathy of pre- 
maturity is present, the presence of a line or 
ridge in the peripheral retina may act as a 
barrier retarding peripheral migration of gan- 
glion cells even in the posterior pole. This is the 
first evidence of a link between retinopathy of 
prematurity and any direct macular sequelae. It 
is possible that the insult of oxygen and other 
factors in retinopathy of prematurity is not 
limited to the anterior extent of retinal vascu- 
larization but is more extensive than previously 
thought. 

In this study, gestational age was designated 
shortly after birth‘ and before the babies under- 
went retinal examination. Therefore, the pres- 
ence of retinopathy of prematurity could not 
have affected gestational age assignment. Be- 
cause the designated gestational age is equiva- 
lent to time since conception, that designation 
alone would not influence subsequent develop- 
ment. Thus, the finding that babies with reti- 
nopathy of prematurity were born at a mean 
gestational age of 2.4 weeks younger than nor- 
mal babies is not directly related to the approxi- 
mate two-week delay in macular development 
beyond Stage 1. 

is there a clinical consequence of this macular 
developmental delay? Kushner” found that ba- 
bies with regressed retinopathy of prematurity 
subsequently have a higher incidence of stra- 
bismus and amblyopia. However, Schaffer, 
Quinn, and Johnson’ found that infants with 
mild cases of retinopathy of prematurity 
showed no difference in strabismus and ambly- 
opia when compared to a control group. Thus, 
it is possible that if retinopathy of prematurity 
is more than mild, a delay in macular develop- 
ment may engender amblyopia that sometimes 
leads to strabismus. To prove this hypothesis, 
we will have to study histologic specimens of 
the macula to seek organic defects. 

Although the macula appears mature by oph- 
thalmoscopy at 42 weeks of gestational age, it is 
not yet functionally mature. At that time, the 
cone inner and outer segments are short and 
thick. Many rods can still be found in the foveal 
region.” The neonate generally does not follow 
objects visually unless the pattern resembles a 
human face. The electroretinogram of the 
newborn infant has a configuration of complex- 
es similar in form to that of the adult, but the 
amplitude is much lower.” Visual acuity deter- 
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minations in neonates by visual-evoked poten- 
tial measurement have shown a value of about 
20/600 shortly after birth.” There is probably a 
sizable variability in the visual maturation of 
the macula. Two studies concluded that neo- 
nates can initially show a visual-evoked poten- 
tial that is either absent or significantly 
attenuated in the presence of a normal 
electroretinogram, but later develop normal 
visual acuity and electrophysiologic respon- 
ses.*' Thus, the appearance of a mature, adult- 
like macula in the infant disguises changes still 
occurring on a microscopic level that bring the 
visual system to functional maturation. 
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Rhegmatogenous Retinal Detachment After 


Neodymium-YAG Laser Capsulotomy in Phakic and 


Pseudophakic Eyes 





Richard R. Ober, M.D., Charles P. Wilkinson, M.D., John V. Fiore, Jr., M.D., 
and John M. Maggiano, M.D. 


A retrospective study of 18 eyes in 17 pa- 
tients with rhegmatogenous retinal detach- 
ments after neodymium-YAG laser posterior 
capsulotomy was performed to determine op- 
erative settings and to describe anatomic 
changes after the procedure in an effort to 
assess their relationship to subsequent retinal 
detachment. The laser energy required to cre- 
ate a capsulotomy did not appear to be exces- 
sive and the capsulotomy openings were not 
unusually large. The time between YAG 
capsulotomy and diagnosis of retinal detach- 
ment ranged from four to 82 weeks (mean, 28 
weeks). The characteristics of the retinal de- 
tachments were similar to those after routine 
cataract extraction. Retinal reattachment sur- 
gery was ultimately successful in all 18 eyes. 
Both YAG laser and knife-needle posterior 
capsulotomies may increase the risk of subse- 
quent rhegmatogenous retinal detachment as a 
result of opening the capsule. 


POSTERIOR CAPSULOTOMY performed with the 
neodymium-YAG laser has become a popular 
technique in the management of posterior cap- 
sule opacification after extracapsular cataract 
surgery with and without intraocular lens im- 
plantation. Complications after YAG laser pos- 
terior capsulotomy include increased intraocu- 
lar pressure, intraocular lens pitting, iritis, iris 
bleeding, cystoid macular edema, rupture of 
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the anterior hyaloid face, retinal tears, and 
retinal detachment.'® Although the incidence 
of the latter problem in large series has been 
reported as varying between 0.08% and 0.5% ,*° 
recent reports®’ have suggested that the prob- 
lem may be more common than previously 
recognized. We report a series of 18 rhegmatog- 
enous retinal detachments that occurred after 
YAG laser posterior capsulotomy. 





Subjects and Methods 





Seventeen patients were referred to us be- 
tween April 1983 and March 1985 with rhegma- 
togenous retinal detachments occurring after 
YAG laser posterior capsulotomy. Nine were 
men and eight were women (Table 1). Their 
ages ranged from 37 to 75 years (mean, 58 
years). Sixteen patients had unilateral retinal 
detachments; the right eye was involved in ten 
and the left eye in six patients. One patient 
(Patient 10) was initially referred with an acute 
retinal detachment in the left eye. This was 
followed by the development of a similar prob- 
lem in the right eye three months later. Four 
eyes were aphakic and the others contained 
intraocular lenses. Information regarding the 
YAG laser procedure was obtained from the re- 
ferring ophthalmologist and included the manu- 
facturer, model type, shutter mode (Q- 
switched or mode-locked), number of pulses, 
and energy levels used in the performance of 
the capsulotomy. Axial lengths were obtained 
from the referring ophthalmologist for all 14 
pseudophakic eyes; refractive errors before cat- 
aract surgery were recorded for all aphakic 
eyes. Each patient underwent routine preoper- 
ative examinations. A particular attempt was 
made to determine the size of the capsulotomy. 
Examination of the posterior segment included 
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TABLE 1 
SUMMARY OF ANTERIOR SEGMENT FINDINGS 
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PATIENT NO., INVOLVED INITIAL VISUAL TYPE OF INTRAOCULAR CAPSULOTOMY VITREOUS 

SEX, AGE (yrs) EYE ACUITY* LENS SIZE (mm) PROLAPSE 
1, F, 58 R.E. C.F. Iris plane 2x3 No 
2, F, 40 R.E. 20/40 None 4 No 
3, F, 68 RE. 20/30 Posterior chamber 3x4 No 
4, M, 62 R.E. 20/30 Posterior chamber 5 Yes 
5, M, 48 LE. H.M. None 4x5 Yes 
6; F, 58 LE. 20/60 Posterior chamber 2.5 x5 No 
7, M, 67 GE. 20/400 Posterior chamber 7 Yes 
8, M, 57 RE. 20/40 Posterior chamber 4 No 

9, M, 66 R.E. 20/50 Posterior chamber Unknown Unknown 
10, M, 37 RE. 20/60 None 4 No 
LE. 20/25 None 4x5 No 
11, F, 58 rE. C.F. Posterior chamber 7 No 
12, F, 68 R.E. 20/20 Posterior chamber 3x4 No 
13, M, 64 RE. 20/25 Posterior chamber 3 No 
14, M, 75 L.E. 20/200 Posterior chamber 3.5 No 
15, M, 57 R.E. 20/70 lris plane 5x7 No 
16, F, 57 LE, 20/30 Posterior chamber 3 No 
17, F, 60 LE: 20/200 Posterior chamber 3 No 
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* C.F., counting fingers; H.M., hand movements. 


a three-dimensional slit-lamp evaluation of the 
vitreous and retina and a thorough examina- 
tion of the retinal periphery with indirect oph- 
thalmoscopy. The status of the fellow eye was 
thoroughly documented in each patient. 





Results 





Best initial corrected and pinhole visual acui- 
ties were carefully noted (Table 1). The size of 
the capsulotomy was documented in 17 eyes. 
The largest diameter of the capsulotomy mea- 
sured 4 mm or less in ten eyes, 5 mm or less in 
14 eyes, and 7 mm in three eyes. The mean 
largest diameter of the capsulotomy was 4.5 
mm. Vitreous prolapse into the anterior cham- 
ber, observed preoperatively in two of the 14 
pseudophakic eyes, occurred in association 
with posterior chamber lens implants in both 
patients. Vitreous prolapse into the anterior 
chamber occurred in one of four aphakic eyes. 
Although the status of the anterior hyaloid face 
was not documented in all eyes, we believe that 
the anterior hyaloid face was ruptured in most 
eyes. 

Table 2 shows the relationships in time 
between cataract surgery, YAG laser ca- 


psulotomy, and subsequent retinal detach- 
ment. The capsulotomy was performed one 
year or more after cataract extraction in 15 eyes 
(83%); the average time between the two proce- 
dures was 25 months. Retinal detachments oc- 
curred within four weeks of YAG laser 
capsulotomy in three eyes (16%) and within 
one year of this procedure in 14 eyes (77%). The 
average time between YAG laser capsulotomy 
and diagnosis of retinal detachment was 28 
weeks. 

Table 3 details the YAG laser settings used to 
create the capsulotomies. Q-switched lasers 
were used in 13 eyes and mode-locked instru- 
ments were employed in the remaining five 
eyes. A contact lens was not used during the 
laser treatment in this series. All but Patient 9 
had one YAG laser treatment session. Patient 9 
had two laser sessions separated by nine 
weeks. Retinal detachment was diagnosed the 
day after the second YAG laser session. The 
number of pulses required to create the 
capsulotomy varied from one to 124 and aver- 
aged 34. The energy level varied between 1 and 
6 mJ; the mean energy level used was 3.4 mJ. 
The total energy (millijoules x pulses) required 
varied between 8 and 446 mJ and averaged 
114 mJ. 

The characteristics of the retinal detachments 
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TABLE 2 
SUMMARY OF PREOPERATIVE RETINAL FINDINGS 
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TIME FROM 
PATIENT INVOLVED CATARACT TO YAG TO RETINAL QUADRANTS NO. OF MACULAR 
NO. EYE YAG (mos) DETACHMENT (wks) DETACHED TEARS STATUS 
1 R.E. 13 30 3 2 Detached 
2 R.E. 15 11 2 4 Attached 
3 R.E. 23 4 1 1 Attached 
4 R.E. 13 5 1 1 Attached 
5 LE. 91 aT 3 1 Detached 
6 Le. 15 62 2 2 Detached 
7 LE. T T 2 1 Detached 
8 RE. 24 26 1 1 Attached 
9 R.E. 15 9* 2 1 Detached 
10 R.E. 16 82 1 1 Attached 
LÈ. 17 68 3 1 Attached 
11 R.E. 8 37 2 2 Detached 
12 R.E. 43 4 1 2 Attached 
13 R.E. 25 25 2 1 Attached 
14 LE: 22 23 1 3 Detached 
15 R.E. 58 54 3 6 Detached 
16 eS 40 4 1 2 Attached 
17 LE. 8 29 2 3 Detached 


es ee cere nS ee a o E S 


* This patient underwent two YAG laser sessions with the retinal detachment diagnosed nine weeks after the first procedure. 


TABLE 3 
SUMMARY OF LASER DATA 
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LASER SETTING 


PATIENT INVOLVED ENERGY NO. OF TOTAL ENERGY 

NO. EYE LASER MANUFACTURER AND MODEL TYPE OF SHUTTER (MJ) PULSES (MJ X PULSES) 
1 R.E. Meditech OPL-3 Mode-locked 3.6 5 18 
2 R.E. Synemed Picolas Mode-locked 3.8 35 133 
3 R.E. Meditech OPL-3 Mode-locked 3.6 124 446 
4 R.E. American Medical Optics YAG-100 Q-switched 3.0 12 36 
5 LE. American Medical Optics YAG-100 Q-switched 1.0 2 — 
2.0 34 70 
6 LE, Meditech OPL-3 Mode-locked 3.6 81 292 
7 LE. American Medical Optics YAG-100 Q-switched 5.0 5 25 
8 R.E. American Medical Optics YAG-100 Q-switched 1.0 9 — 
2.0 23 55 
9 R.E. American Medical Optics YAG-100 Q-switched 2.0 28 — 
2.0* 56* 168 
10 R.E. American Medical Optics YAG-100 Q-switched 2.0 4 8 
LE. American Medical Optics YAG-100 Q-switched 2.0 3 — 
6.0 1 12 
11 R.E. American Medical Optics YAG-100 Q-switched 5.0 45 225 
12 R.E. American Medical Optics YAG-100 Q-switched 1.6 33 53 
13 R.E. Synemed Picolas Mode-locked 3.8 24 91 
14 LE. American Medical Optics YAG-100 Q-switched 4.0 9 36 
15 R.E. American Medical Optics YAG-100 Q-switched 5.0 53 265 
16 Le. American Medical Optics YAG-100 Q-switched 4.0 12 48 
17 LE. American Medical Optics YAG-100 Q-switched 4.0 16 64 


* Second procedure done nine weeks after the first. 
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TABLE 4 
SUMMARY OF SURGICAL PROCEDURES 


er 


PATIENT INVOLVED 
NO. EYE PRIMARY SURGERY 
1 RE. Encircling scleral buckle 
2 R.E. Encircling scleral buckle, vitrectomy 
3 R.E. Segmental scleral buckle 
4 R.E. Encircling scleral buckle 
5 LE, Encircling scleral buckle 
6 LE, Encircling scleral buckle 
r LE Encircling scleral buckle 
8 R.E. Encircling scleral buckle 
9 R.E. Encircling scleral buckle 
10 RE. Segmental scleral buckle 
LE. Encircling scleral buckle 
11 RE. Encircling scleral buckle 
12 R.E. Segmental scleral buckle 
13 RE, Encircling scleral buckle 
14 lE Encircling scleral buckle 
15 RE: Encircling scleral buckle 
16 Like, Encircling scleral buckle 


17 LE Encircling scleral buckle 


VISUAL ACUITY LENGTH OF 
AT LAST FOLLOW-UP 
REOPERATION EXAMINATION (Mos) 
No 20/30 6 
No 20/25 16 
Revised scleral buckle; 2 20/400 12 
vitrectomies (sulfur 
hexafluoride) 
No 20/20 15 
Vitrectomy; sulfur hexafluoride /200 7 
No 20/30 T 
No 20/100 14 
No 20/30 15 
No 20/40 13 
No 20/60 9 
3 vitrectomies (2 sulfur 2/200 12 
hexafluoride, 1 silicone) 
No 20/30 13 
No 20/20 6 
No 20/40 6 
No 20/30 7 
No 20/20 6 
No 20/50 T 


No 20/70 6 
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are shown in Table 2. The detachments ap- 
peared to be typical aphakic detachments with 
the retinal tear most frequently located along 
the posterior insertion of the vitreous base.’ No 
eyes showed evidence of direct retinal damage 
secondary to the YAG laser procedure, such as 
retinal hemorrhage, burn, or atypical tear. In 
none of these eyes was the detachment total, 
although three quadrants were involved in four 
eyes. The macula was involved in nine eyes. 
Table 4 lists the procedures used to repair the 
retinal detachments. An encircling scleral 
buckle was employed as the primary procedure 
in 14 eyes and segmental buckling was used in 
three eyes. Closed vitrectomy techniques to 
remove peripheral opaque capsule were em- 
ployed in combination with an encircling buck- 
le in one eye (Patient 2). Fifteen of the 18 eyes 
(83%) were successfully repaired with the 
initial procedure. Three eyes required re- 
operations for recurrent retinal detachment. In 
two of these eyes (Patient 3 and Patient 10, left 
eye) multiple subsequent procedures were re- 
quired because of significant proliferative vitre- 
oretinopathy.* In the remaining eye (Patient 5), 
a small retinal tear was noted in a preexisting 


traumatic macular scar after the initial proce- 
dure and a fluid-gas exchange and endocryot- 
hermy were required to reattach the retina. All 
18 retinas were reattached at the last postopera- 
tive examination. All patients were monitored 
for six months or longer with an average 
follow-up of ten months. Twelve eyes had best 
corrected final visual acuities between 20/20 
and 20/50, three eyes had visual acuities be- 
tween 20/60 and 20/100, and three eyes had 
visual acuities of 20/400 or less. 

The aphakic patient with bilateral detach- 
ments (Patient 10) had a refraction of —20.00 in 
the right eye and —20.00 —2.00 x 180 in the left 
eye. The other two aphakic eyes were not my- 
opic preoperatively. Measurement of axial 
lengths in pseudophakic eyes disclosed that 
four eyes had axial lengths of less than 24 mm, 
seven eyes had axial lengths between 24 mm 
and 25 mm, and three eyes had axial lengths 
greater than 25 mm. 

Table 5 describes the status of the fellow eye, 
excluding the single patient with bilateral de- 
tachments. Five of the 16 fellow eyes were 
phakic and the peripheral retina was normal in 
four of these eyes. Lattice degeneration with- 
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SUMMARY OF ANTERIOR SEGMENT AND RETINAL FINDINGS IN FELLOW EYES 


en ETL 


PATIENT FELLOW VISUAL 
NO.* EYE ACUITY' CATARACT EXTRACTION INTRAOCULAR LENS 

1 B- 20/25 intracapsular None 
2 L.E. 20/20 None Phakic 
3 LE, 20/30 None Phakic 
4 LE: 20/20 Extracapsular Posterior chamber 
5 RE. 20/20 Extracapsular None 
6 R.E. H.M. Extracapsular Posterior chamber 
7 R.E. 20/20 Extracapsular Posterior chamber 
8° E A 20/25 Intracapsular None 
9 LE. 20/400 None Phakic 

11 Li: 20/20 Extracapsular Posterior chamber 

12 LE. 20/20 Extracapsular Iris plane 

13 Bo 20/40 None Phakic 

14 RE. 20/20 Extracapsular Posterior chamber 

15 LE. 20/20 Extracapsular Iris plane 

16 R.E. 20/40 None Phakic 

17 L.E- 20/25 Extracapsular Posterior chamber 


CAPSULAR STATUS 


Intact 
Intact 
Open (discission)* 


Intact 


Open (YAG) 
Open (discission)* 


Open (YAG) 
Open (discission)’ 


Intact 


RETINAL STATUS 


Within normal limits 
Lattice 
Within normal limits 
Within normal limits 
Within normal limits 
Attached after scleral 
buckle and vitrectomy 
for detachment 
Within normal limits 
Attached after scleral 
buckle for detachment 
Within normal limits 
Within normal limits 
Within normal limits 
Within normal limits 
Within normal limits 
Within normal limits 
Within normal limits 
Within normal limits 


*Patient 10 omitted because of bilateral retinal detachment. 
'H.M., hand movements. 
‘Primary discission. 


out retinal holes was documented in the re- 
maining phakic eye. Extracapsular cataract sur- 
gery had been performed in nine fellow eyes 
and eight of these eyes were pseudophakic. 
Intracapsular cataract surgery had been per- 
formed in the two remaining eyes, both of 
which were aphakic. The peripheral retina was 
normal in seven pseudophakic eyes and one 
aphakic eye. Retinal detachments had been 
successfully repaired after cataract surgery in 
two of the fellow eyes. One occurred in an 
aphakic eye after intracapsular surgery and the 
other detachment followed the performance of 
a primary surgical discission behind a posterior 
chamber intraocular lens. 





Discussion 





The renewed popularity of extracapsular cat- 
aract surgery has focused attention upon the 
management of posterior capsule opacification, 
a phenomenon that occurs in as many as 50% of 
such eyes.” The neodymium-YAG laser has 
become an increasingly popular method of cre- 


ating a posterior capsulotomy after extracapsu- 
lar surgery in both aphakic and pseudophakic 
eyes and, because no incision is required, the 
technique has been described as “‘noninva- 
sive.”! Nevertheless, despite its popularity, it 
has been argued that the safety and efficacy of 
the procedure remains to be established." Al- 
though many reports of anterior segment 
complications after YAG laser posterior 
capsulotomy have been published, posterior 
segment complications appear to be infre- 
quent.'® Retinal detachments have been ob- 
served in from 0.08% to 0.5% of eyes” after the 
procedure. These figures are, in general, lower 
than most of those reported after manual surgi- 
cal capsulotomy."° Fastenberg, Schwartz, and 
Lin® described four cases of rhegmatogenous 
retinal detachment and one case in which an 
extramacular traction detachment extended 
into the fovea. All of these occurred within one 
month of YAG laser posterior capsulotomy. 
They suggested a possible relationship be- 
tween the performance of a capsulotomy and 
subsequent retinal detachment, but they did 
not specify the settings used during the laser 
therapy. More recently, Winslow and Taylor‘ 
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reported retinal complications in 18 patients (19 
eyes) after YAG laser capsulotomy, which in- 
cluded retinal detachment in ten eyes. They 
believed the retinal complications resulted 
from opening the capsule and were not a spe- 
cific complication of the YAG laser. We deter- 
mined the YAG laser operative settings which 
had been used in our patients and studied the 
anatomic changes which occurred after the 
capsulotomy in an effort to understand better 
the possible relationship between the proce- 
dure and subsequent retinal complications. 

Although a wide range of pulses and energy 
settings were employed in the performance of 
the capsulotomies in this series, the average 
total energy required was 114 mJ, a flgure 
similar to that reported by Keates and associ- 
ates’ (101 mJ) in 526 cases and lower than that 
reported by Stark and associates? (140 mJ) in 
2,110 cases. The incidence of retinal detach- 
ment in those two series was 0.4% and 0.5%, 
respectively, and it appears, therefore, that 
excessive energies were not used in our series. 
Although more detachments in our series oc- 
curred after Q-switched than mode-locked 
laser therapy, the preponderance of eyes in the 
Q-switched group probably reflected the great- 
er availability of this type of laser in our geo- 
graphic areas. 

The relationship between capsulotomy size 
and subsequent retinal detachment is uncer- 
tain. Gardner, Straatsma, and Pettit?® reported 
a mean largest diameter of 3.7 mm in 100 
patients who had no retinal detachments. 
Some" have suggested that a smaller ca- 
psulotomy opening is associated with a lower 
incidence of retinal problems, although precise 
figures supporting this premise are lacking. 
The optimal size of a capsulotomy has been 
debated. A capsulotomy the size of the miotic 
pupil under bright photopic conditions, which 
in most instances will be 3 mm or less, has been 
recommended (S. H. Johnson, R. P. Kratz, and 
P. F. Olson, unpublished data). However, 
Steinert and Puliafito’’ recommended a full 
4-mm opening to reduce glare and maximize 
visual potential and Holladay, Bishop, and 
Lewis*® stated that an optimal posterior 
capsulotomy should equal or exceed the diame- 
ter of the pupil in scotopic conditions, which 
usually varies between 3.9 and 5 mm. The 
mean largest diameter of the capsulotomies in 
our series was 4.5 mm, apparently not exces- 
sively large. 

Cataract surgery of any type increases the 
chances of subsequent retinal detachment, but 


evidence continues to accumulate that an intact 
posterior capsule is of value in minimizing the 
incidence of this complication."’*!%° In a pro- 
spective study, Coonan and associates” report- 
ed a 1% incidence of retinal detachment after 
extracapsular cataract surgery in 842 eyes in 
which no other ocular abnormalities were de- 
tected and in which the capsule was left intact. 
After primary or secondary capsulotomy the 
incidence increased to 2.75%. Other prospec- 
tive’ and retrospective’ studies similarly 
reported an increased incidence of subsequent 
retinal detachment in both aphakic and pseu- 
dophakic eyes in which extracapsular cataract 
surgery was followed by the performance of a 
primary or secondary surgical capsulotomy. 

Because vitreous liquefaction and detach- 
ment are processes related to the development 
of rhegmatogenous retinal detachment, they 
have been studied in eyes in which cataract 
surgery has been performed.”!” Foos” de- 
scribed a significant increase in the incidence of 
posterior vitreous detachment in autopsy eyes 
in which cataract surgery had been performed 
when these eyes were compared to phakic 
cases. However, no differences were noted be- 
tween aphakic eyes in which intracapsular sur- 
gery had been performed and those in which 
extracapsular procedures had been employed. 
More recent autopsy studies”? have demon- 
strated that the incidence of posterior vitreous 
separation in eyes undergoing intracapsular 
surgery is essentially the same as that in cases 
in which extracapsular surgery was associated 
with the performance of a capsulotomy. How- 
ever, the incidence of posterior vitreous sepa- 
ration was significantly lower after extracapsu- 
lar surgery in eyes in which the capsule was left 
intact. 

Factors responsible for alterations in the vit- 
reous gel after cataract surgery are not fully 
understood. Although the removal of the lens 
allows some forward displacement of the ante- 
rior vitreous face and an expansion of the space 
available for vitreous gel, this phenomenon is 
minimized by an intact posterior lens capsule 
and further reduced by the presence of an 
intraocular lens. If prolapse of the vitreous face 
routinely occurred after the performance of a 
capsulotomy, it might be associated with an 
increased incidence of posterior vitreous sepa- 
ration. However, vitreous prolapse was ob- 
served in only one of four aphakic and two of 
14 pseudophakic eyes in our series and 
vitreocorneal touch and vitreous incarceration 
in the cataract incision were not noted. The 
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incidence of vitreous herniation into the ante- 
rior chamber after YAG laser posterior ca- 
psulotomy has not been well documented in 
large series. In a series of 49 eyes, Terry and 
associates? reported vitreous herniation in six 
of 19 aphakic eyes but noted no vitreous herni- 
ation in 30 pseudophakic eyes. A spontaneous 
rupture of the anterior hyaloid face occurs in 
approximately 33% of eyes after intracapsular 
surgery,” but this figure is probably much 
lower after extracapsular procedures unasso- 
ciated with capsulotomy. Stark and asso- 
ciates® described a 19% incidence of anterior 
hyaloid face rupture after YAG laser posterior 
capsulotomy. The diagnosis of a ruptured ante- 
rior hyaloid face in association with a posterior 
chamber intraocular lens can be difficult. Al- 
though it was our impression that a much 
higher percentage of eyes in this series had a 
rupture of the hyaloid face associated with the 
creation of a YAG laser capsulotomy, it is also 
our opinion that the 19% figure reported by 
Stark and associates’ is significantly lower than 
we have observed in eyes without retinal de- 
tachment after YAG capsulotomy. To our 
knowledge, the statistical relationship between 
simple rupture of the anterior hyaloid face and 
significant changes in the posterior vitreous gel 
has not been well documented. 

The incidence of retinal detachment after 
cataract extraction is increased in patients with 
lattice degeneration, a history of detachment in 
the fellow eye,® or severe myopia.” Hyams, 
Bialik, and Neumann” reported retinal detach- 
ment after cataract extraction in nine of 136 
eyes (6.5%) with myopia of 6 or more diopters 
and Clayman and associates” reported a statis- 
tically significant higher incidence of retinal 
detachment in pseudophakic patients with 
axial lengths of more than 25 mm. Only three of 
our pseudophakic patients exhibited this de- 
gree of myopia, although severe myopia was 
present in two of the four aphakic eyes. Lattice 
degeneration without detachment was present 
in one fellow eye and retinal detachment had 
occurred in two of 16 fellow eyes. On the basis 
of these data, it does not appear that patients in 
our series were more highly predisposed to 
retinal detachment than those in other series of 
detachment after cataract extraction with and 
without intraocular lens implantation.* 

Mechanical and biochemical changes in the 
vitreous have also been incriminated as respon- 
sible for the pathogenesis of aphakic retinal 
detachment.” ®! Irvine” recently reviewed stud- 
ies performed 30 years ago by Hilding*” in 


which forces produced by vitreous traction 
upon the retina were evaluated. Hilding be- 
lieved that the protuberance of the posterior 
lens surface into the vitreous cavity was an 
important factor reducing vitreous traction 
upon the peripheral retina during ocular 
saccades. The removal of the crystalline lens 
was believed to be associated with a loss of this 
effect. Current intraocular lenses do not pos- 
sess such a convex posterior surface and are, 
therefore, theoretically of little value in reduc- 
ing vitreous traction forces and Hilding’s theor- 
ies do not explain the apparent increase in the 
rate of retinal detachment after capsulotomy. 
Osterlin®® described a significant loss of hyalu- 
ronic acid from the vitreous gel after intracap- 
sular cataract extraction and proposed that this 
might be responsible for the increased inci- 
dence of vitreous liquefaction, instability, and 
posterior vitreous separation observed after 
this type of cataract surgery. The loss of 
hyaluronic acid was not observed in owl 
monkeys after extracapsular cataract extraction 
unassociated with capsulotomy” and aphakic 
human autopsy eyes demonstrated a fourfold 
decrease in hyaluronic acid content in the vitre- 
ous after intracapsular cataract extraction com- 
pared to similar cases in which extracapsular 
surgery had been performed and the capsule 
left intact (S. Osterlin, unpublished data). 

The relative importance of a capsulotomy 
created witha YAG laser vs that associated with 
a knife-needle surgical discission remains un- 
clear. There was no evidence of direct retinal 
damage from the YAG laser in any of the pa- 
tients in this series. Although damage to the 
retina in animal? and human” eyes has been 
reported after the focusing of YAG energy near 
the retina, when the laser is focused on the 
posterior lens capsule energy is transmitted to 
the retina as a relatively diffuse divergent beam 
which theoretically avoids retinal damage. 
Nevertheless, damage to the vitreous probably 
does occur immediately behind the lens cap- 
sule. The primary mechanism of action by the 
YAG laser is the mechanical rupture of tissue 
caused by shock-wave formation emanating 
from the optical breakdown which occurs at or 
very near the focal point of the beam.” Concern 
has been expressed that these shock waves may 
cause undesired mechanical damage posterior 
to the focal point.®* Although some investiga- 
tors have demonstrated that the shock wave 
dissipates quickly and that tissue damage is 
limited to the vicinity of the focal point,” 
Lerman, Thrasher, and Moran” discovered sig- 
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nificant vitreous liquefaction in rabbit and 
monkey eyes after YAG laser directed to the 
posterior capsule as well as to the mid-vitreous. 
They speculated that the acoustic transient pro- 
duction (shock waves) that accompanied the 
vaporization process induced by the laser was 
the most likely cause. A contact lens was not 
used to perform the posterior capsulotomy in 
any of the cases in our series. Theoretically, the 
use of this device could decrease the possibility 
of vitreous damage by reducing the total 
amount of energy required by diminishing the 
size of the focal spot and by diverging the beam 
beyond this point and spreading it over a large 
area.’ 

Controversy has existed as to whether the 
method in which the YAG laser pulse is gener- 
ated, that is, Q-switched or mode-locked, is a 
signifcant factor in preventing damage behind 
the focal point. Although theoretical considera- 
tions suggest that the mode-locked laser burst 
can create a better ionized plasma shield that is 
partially opaque to subsequent infrared irradia- 
tion, comparable plasma shields may be pres- 
ent with both Q-switched and mode-locked 
YAG lasers.’ 

Previous studies*? documenting the inci- 
dence of retinal detachment following YAG 
laser capsulotomy reported on six-month 
follow-up periods. Because seven eyes in our 
series developed detachments after more than 
six months, it is evident that a longer follow-up 
period is needed to define the incidence accu- 
rately. This study did not provide data regard- 
ing the incidence of retinal detachment after 
YAG laser posterior capsulotomy, but we have 
the clinical impression that opening the poster- 
ior capsule in any manner may increase the rate 
of subsequent detachment. Prospective preop- 
erative and postoperative studies of large con- 
secutive series of patients undergoing posterior 
capsulotomy will be necessary to document 
precisely the incidence of retinal detachment 
after this procedure and to elucidate more com- 
pletely why an intact posterior capsule appears 
to protect the retina from subsequent retinal 
detachment. Meticulous preoperative and 
postoperative peripheral retinal examinations 
in eyes undergoing YAG laser capsulotomy are 
clearly warranted. 
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Treating Avulsed Vessels With a Temporary Balloon 
Buckle 





H. Lincoff, M.D., I. Kreissig, M.D., and G. Richard, M.D. 


We treated nine patients with avulsed retinal 
vessels by first expanding a balloon in the 
parabulbar space to buckle the vessel tempo- 
rarily and then applying a laser beam to the 
avulsed segment. In three patients the avulsed 
vessel was an artery and in six it was a vein. 
The avulsion was the only abnormality in 
three patients; in six it was combined with a 
retinal break, which was accompanied by a 
detachment in five. The balloon brought the 
avulsed portion of the vessel into contact with 
the retina and the pigment epithelium and 
made it receptive to laser coagulation. Flow in 
the vessel could be slowed or stopped while 
the patient was undergoing laser treatment by 
further expanding the balloon. 


OUR EXPERIENCE with the balloon buckle in 
treating retinal detachments suggested that it 
might be useful in patients with avulsed retinal 
vessels. Buckles had been previously tried, 
with indifferent results, by Robertson, Curtin, 
and Norton’ and De Bustros and Welch.’ Only 
Chatzoulis and associates’ credited buckling 
with preventing hemorrhage. All these buckles 
were composed of episcleral silicone sponges 
and were intended to relieve traction on the 
vessel. The purpose of the balloon buckle in 
our patient was to bring the retina and the 
pigment epithelium temporarily into contact 
with the avulsed segment so that laser energy 
could be effectively transferred to the vessel. 
The balloon could be expected to produce a 
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buckle high enough for this purpose. Such a 
buckle might cause morbid effects, such as 
sector ischemia, if it were permanent. 

After treating the first patient in March 1982, 
we treated eight other patients with avulsed 
retinal vessels prospectively with the combined 
buckle-laser technique. Although the number 
of patients is small, the results have been uni- 
form enough to justify this report. 


Subjects and Methods 


The balloon used to treat avulsed vessels is 
identical to that used for treating retinal de- 
tachments.’ An injection of 1 ml of saline ex- 
pands the balloon to a diameter of 1.2 cm and 
buckles an area of retina approximately 6 mm in 
diameter, or one clock hour at the equator. 

We inserted the balloon into the Tenon’s 
space through a 1.5-mm puncture in the ante- 
rior conjunctiva, maneuvered it beneath the 
avulsed segment, and expanded it until the 
retina came into contact with the vessel. Ex- 
panding the balloon displaces ocular contents 
and increases intraocular pressure. A highly 
elevated vessel might not come into contact 
with the balloon buckle immediately but as 
intraocular pressure diminishes the buckle be- 
comes higher. If contact had not been made 
when the intraocular pressure reached normal 
levels, we added more saline to the balloon in 
increments of 0.3 to 0.5 ml, with a pause be- 
tween injections to allow the intraocular pres- 
sure to return to normal. If a retinal detach- 
ment was present, the balloon was expanded 
beneath the retinal break; the position of the 
break always coincided with that of the avulsed 
vessel. If the retina became reattached but the 
vessel was still elevated, we expanded the bal- 
loon further until it reached the vessel. In 
procedures performed in Tübingen, the balloon 
was inserted with the patient under topical 


90 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:90-94, JANUARY, 1986 





Vol. 101, No. 1 


Balloon Buckle for Avulsed Vessels 91 





anesthesia (a subconjunctival injection of 5% 
cocaine in the operative quadrant). In those 
done in New York, the balloon was inserted 
with the patient under retrobulbar anesthesia 
(2% lidocaine with hyaluronidase 1:10,000). 
The laser beam was applied to the avulsed 
vessel after it came into contact with the retina 
and the pigment epithelium. At first we used a 
spot size of 500 to 800 um at energy settings 
just sufficient to whiten the retina around the 
vessel to protect the choroid. Then the balloon 
was expanded further to slow or stop the flow 
of blood in the vessel and we applied a spot of 
100 to 200 um at energy settings sufficient to 
constrict the vessel. We worked in an energy 
range of 100 to 400 mW at a time setting of 0.2 
to 0.5 second. We used an argon blue laser 
beam in patients whose eyes had clear media 
and an argon green beam if there was any 
interference from cataractous changes in the 
lens. The beam was applied to the entire length 
of the avulsed segment of the vessel. We exam- 
ined the vessel 30 minutes later and treated it 
again if it had reopened. The vessel was exam- 
ined daily thereafter and subjected to addition- 
al laser applications if there was any evidence 
of blood flow. If the vessel remained closed for 
two consecutive days, the balloon was deflated 
and removed. Examinations were performed 
after six weeks, three months, and six months 
and were augmented by angiography if there 
was any doubt about the patency of the vessel. 
We used this balloon technique in nine pa- 
tients with avulsed vessels. In three patients 
avulsion of a vessel was the only abnormality; 
in six the avulsion was accompanied by a reti- 
nal break and an operculum was attached to the 
vessel. Five of the six torn retinas were de- 
tached; four detachments were confined to the 
vicinity of the tear, whereas one filled a quad- 
rant and extended to the ora serrata. An artery 
was avulsed in three patients and a vein in six. 
The avulsion occurred in the course of the 
superotemporal vessels in eight patients and in 
the superonasal vessels in one. All avulsions 
were beyond the second bifurcation. In seven 
patients the avulsion was accompanied by 
some hemorrhage. When the hemorrhage was 
large enough to cloud the media, both eyes 
were occluded, and these patients were posi- 
tioned with their heads elevated until the blood 
_ settled to the inferior periphery. Seven patients 
~ were seen shortly after the initial episode; one 
was examined one year after the probable oc- 
currence of the avulsion, at the time of a second 


hemorrhage. One, whose case we have selected 
for a more detailed description, was examined 
two years after the avulsion on the occasion of 
her third hemorrhage. 





Case Report 


A 60-year-old woman underwent an intracap- 
sular cataract operation in 1979 and experi- 
enced three subsequent hemorrhages. Each of 
the three was severe and caused visual cloud- 
ing. The first two hemorrhages occurred during 
the following year. After the first hemorrhage 
cleared, an avulsed vessel was coagulated by 
laser. After the second hemorrhage a vitrec- 
tomy was performed to remove the blood and 
sever the traction on the vessel. Cryopexy was 
applied in an attempt to close the vessel. The 
third hemorrhage, for which the patient sought 
our advice, occurred 11 months after the vitrec- 
tomy. By the time we examined her, the hemor- 
rhage had cleared enough for additional thera- 
py to be considered. 

Examination disclosed that a segment of the 
superotemporal artery was avulsed. The sepa- 
ration began just beyond the second bifurca- 
tion and extended to the equator (Figs. 1 to 3). 
The vessel vibrated with each pulse wave. 
Cryopexy-induced chorioretinal scars were 
present beneath the vessel. The optic disk and 





Fig. 1 (Lincoff, Kreissig, and Richard). Drawing of 
retina in a 60-year-old woman with an avulsed ves- 
sel, The avulsion begins distal to the second bifurca- 
tion of the superotemporal artery. The underlying 
tissues are scarred from previous laser and cryopexy 
treatments. 


92 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 








Fig. 2 (Lincoff, Kreissig, and Richard). Fundus 
showing the proximal part of the avulsed vessel 
(arrows). 





Fig. 3 (Lincoff, Kreissig, and Richard). Montage of two angiograms of avulsed segment (betw 


macula were slightly obscured by a fibrous net 
in the vitreous. Corrected visual acuity was 
20/30. 

With the patient under retrobulbar anesthe- 
sia, the midpoint of the avulsed segment was 
localized transconjunctivally by depression 
and was found to be 17 mm from the corneo- 
scleral limbus and in the 2:30 o’clock meridian. 
The anterior conjunctiva was punctured at the 
2:30 o'clock meridian, 8 mm from the corneo- 
scleral limbus, and the balloon catheter was 
inserted to a distance of 17 mm and expanded 
with 1 ml of normal saline. One hour later, 
when the intraocular pressure had returned to 
normal, the avulsed vessel appeared to be in 
loose contact with the buckle; the vessel quiv- 
ered on the buckle’s retinal surface with each 
pulse wave. The addition of 0.5 ml of saline to 
the balloon stretched the vessel tightly across 
the buckle and stopped the pulse wave (Fig. 4). 
An argon green laser beam was applied to the 
pulseless vessel, beginning just beyond the 





en arrows). 


Proximal part is at 18 seconds in fluorescein transit and distal part at 39 seconds. 
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Fig. 4 (Lincoff, Kreissig, and Richard). Inflating the 


balloon beneath the avulsed segment stretches the 
vessel tightly across the surface of the retina. 


bifurcation. The laser applications temporarily 
closed the vessel, but by the next day it had 
reopened. The vessel was treated again, witha 
200-um beam for 0.2 second. The vessel closed 
easily and this time remained closed. Two days 
after the second laser treatment the balloon 
was deflated and removed. 

After six weeks, three months (Fig. 5), and 
six months the vessel appeared as a white cord. 
It did not pulsate and there was no evidence of 
blood in its lumen. Visual acuity was 20/30. In 





Fig. 5. (Lincoff, Kreissig, and Richard). After three 
months the proximal part of the artery (arrows) 
shows no evidence of blood flow. 





September 1985, when the patient was reexam- 
ined, only a white nubbin representing the 
proximal end of the vessel was still attached to 
the retinal vasculature. The remainder of the 
avulsed segment had separated and was float- 
ing in the midvitreous, attached to the posteri- 
or hyaloid membrane. 





Results 





Five of the nine vessels were closed with one 
laser treatment, one required two treatments, 
two required three, and one required four. All 
the vessels have remained closed during 
follow-up periods of six to 42 months. No 
symptoms or signs of bleeding have occurred. 





Discussion 





Our balloon buckle-laser technique differs 
only slightly from laser and buckling tech- 
niques that we and others have used previous- 
ly. The better results obtained with the balloon 
are probably a product of applying the laser 
along the entire length of the avulsed segment 
while it is in contact with pigment epithelium 
and the flow of blood has been slowed or 
stopped. 

Inflating the balloon sufficiently to stop flow 
is painful for the patient, but no more so than 
pressing a gonioscopic lens against the eye to 
stop flow. One of us (I.K.) uses the moment 
when the patient reports darkening of vision as 
the end point for inflating the balloon and the 
patient’s report that vision has returned as the 
indication that retinal blood flow has resumed.’ 

An additional advantage of the balloon tech- 
nique is that it makes it possible to confine the 
laser applications to the avulsed segment of the 
vessel. The alternative is to apply the laser to 
the vessel proximal and distal to the avulsion. 
However, avulsions tend to end proximally ata 
bifurcation because bifurcations are a point of 
increased resistance; thus, subjecting an ade- 
quate length of the vessel to laser coagulation 
with this method usually entails closing a 
branch of the vessel, often a major one. In our 
patient, such treatment would have necessitat- 
ed closing the second superior branch of the 
temporal artery and would have significantly 
increased the extent of the scotoma. 
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Treatment of Cytomegalovirus Retinitis With Dihydroxy 


Propoxymethyl Guanine 





Alan G. Palestine, M.D., Garth Stevens, Jr., M.D., H. Clifford Lane, M.D., 
Henry Masur, M.D., Leslie S. Fujikawa, M.D., Robert B. Nussenblatt, M.D., 
Alain H. Rook, M.D., Jody Manischewitz, M.S., Barbara Baird, B.S.N., 
Margaret Megill, M.N., Gerald Quinnan, M.D., Edward Gelmann, M.D., 
and Anthony S. Fauci, M.D. 


Eight patients with cytomegalovirus retini- 
tis in one or both eyes were treated with 9-(1,3 
dihydroxy 2-propoxymethyl) guanine. Of the 
14 eyes with retinitis, eight demonstrated 
more than 90% resolution, four had partial 
improvement, one failed to respond, and one 
could not be evaluated. Two of the eight pa- 
tients had chemotherapy-induced immuno- 
suppression and had ocular remissions for at 
least several months. The remaining six pa- 
tients had AIDS or probable AIDS and re- 
lapsed in five weeks or less after discontinua- 
tion of therapy. Dihydroxy propoxymethyl 
guanine appears to be effective biologically in 
treating human cytomegalovirus retinitis 
without the development of unacceptable side 
effects but a single course of therapy is not 
capable of eradicating the virus. 


CYTOMEGALOVIRUS retinitis is an opportunis- 
tic infection of the retina which occurs predom- 
inantly in immunosuppressed individuals,*” 
including organ transplant recipients, other pa- 
tients receiving cytotoxic chemotherapy, and 
patients with the acquired immune deficiency 
syndrome (AIDS).** The clinical pattern of a 
progressive retinitis consisting of confluent 
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patches of fluffy white infiltrates with accom- 
panying hemorrhages in an immunosuppres- 
sed individual is highly suggestive of cytomeg- 
alovirus retinitis. The accuracy of the diagnosis 
may be increased by isolation of cytomegalovi- 
rus from the blood, urine or eye. The ongoing 
retinal destruction by the virus leads to pro- 
gressive visual loss.’ If reversal of immunosup- 
pression is safe and possible, the patient's 
immune system is able to induce a remission in 
many cases. However, in many patients with 
cytomegalovirus retinitis, the immune defect 
cannot be reversed and the patient sustains 
loss of vision from the cytomegalovirus- 
induced retinal necrosis. 

Antiviral therapy for any form of cytomega- 
lovirus disease, including retinitis, with acyclo- 
vir or vidarabine has not been satisfactory. We 
tested an investigational nucleoside analog, 
9-(1,3 dihydroxy 2-propoxymethyl) guanine, in 
the treatment of cytomegalovirus retinitis in 
two patients with chemotherapy-induced im- 
munosuppression and in six patients with 
AIDS. 





Subjects and Methods 





Eight patients with cytomegalovirus retinitis 
were treated with dihydroxy propoxymethyl 
guanine. The Table summarizes the demo- 
graphic, clinical, and laboratory data for these 
patients. Two patients had iatrogenic immuno- 
suppression. The remaining six patients were 
male homosexuals with AIDS. Five of these 
men met the Center for Disease Control criteria 
for AIDS. The last patient (Patient 8) had a 
more complicated history. After receiving four 
months of chemotherapy for stage IIIB Hodg- 
kin’s disease, he experienced complete remis- 
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SUMMARY OF CLINICAL DATA 


CLINICAL DATA PATIENT 1 


Sex and age (yrs) F, 60 
Systemic disease Myelofibrosis* 
Initial visual acuity 


R.E. 20/50 

LE; 20/25 
Extent of retinitis 

R.E. Large 

LE. Large 
Cytomegalovirus cultures 

Blood Positive 

Urine Positive 

Throat — 
Length of 1st drug course 19 days 
Response to therapy 

R.E. Good 

LE. Good 
Visual acuity after treatment 

RE. 20/25 + 2 

LE. 20/20 — 1 


Time to relapse 

Response to treatment 
R.E. Good 
Le. — 


5 mos (R.E. only) 


PATIENT 2 PATIENT 3 
F, 91 M, 42 
Renal transplant’ AIDS 
20/25 N.L.P.? 
20/20 20/20 
Large Large 
Large Small 
Negative Positive 
Positive Positive 
Positive — 
21 days 22 days 
Good Partial 
Good Good 
20/20 + 2 N.L.PŻ 
20/16 — 2 20/20 
2 mos (R.E. only) 14 days 
Good Partial 
— Good 





*Treated with uracil mustard. 
'Treated with prednisone and cyclosporine. 
'N.L.P., no light perception; H.M., hand movements. 


sion of the lymphoma. Two months after remis- 
sion, he developed cytomegalovirus retinitis, 
oral candidiasis, Pneumocystis carinii pneumo- 
nia, and Aspergillus pneumonia. His clinical 
course was more consistent with AIDS than 
with chemotherapy-induced immunosuppres- 
sion and he demonstrated a positive serologic 
test for anti-HTLV-3 antibody. Some aspects of 
the treatment of Patients 3, 5, and 6 have been 
reported by Masur and associates.’ 

We defined cytomegalovirus retinitis as typi- 
cal ophthalmologic findings of progressive 
fluffy white areas of retinitis with or without 
associated hemorrhages together with a posi- 
tive blood or urine culture for cytomegalovirus. 
This diagnosis was presumptive in all but Pa- 
tients 3, 5, and 6 in whom it was confirmed at 
autopsy. Cultures for cytomegalovirus were 
performed as previously described.* 

All patients received dihydroxy propoxy- 
methyl guanine, 5 mg/kg of body weight, intrave- 
nously twice a day except Patient 2 who re- 
ceived 3 mg/kg of body weight per day because 


of reduced renal function. The drug was con- 
tinued for three weeks unless the peripheral 
neutrophil count decreased to less than 500/ 
mm?’ in which case the drug was discontinued. 
An indication for continuing therapy for more 
than three weeks was an improvement of the 
cytomegalovirus retinitis without complete res- 
olution. Patients were generally treated one 
week beyond the date that maximum clinical 
response was noted. Three patients who re- 
lapsed after therapy were retreated with a sec- 
ond course of dihydroxy propoxymethy! guan- 
ine. 

The cytomegalovirus involvement was classi- 
fied as small (<2 disk diameters); moderate (2 
to 6 disk diameters); or large (>6 disk diame- 
ters). A good response was defined as more 
than 90% resolution of all areas of retinitis with 
residual glial, lipid, or calcium deposits in 
some cases. A partial response was defined as a 
decrease in the retinitis with less than 90% 
resolution. Serial fundus photographs taken 
with a 45-degree camera. 
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PATIENT 4 PATIENT 5 PATIENT 6 PATIENT 7 PATIENT 8 
M, 30 M, 47 M, 41 M, 37 M, 32 
AIDS AIDS AIDS AIDS AIDS 
20/20 H.M.* Pupils reactive 20/25 20/20 
20/20 20/32 (comatose) 20/25 20/25 
Large Large Large None Large 
None Large Large Small Large 
Positive Positive Positive Positive Positive 
Positive Positive Positive Positive Positive 
21 days 23 days 12 days 33 days 36 days 
Good Unable to assess Partial None Good 

-- Partial Partial None Good 
20/20 Unable to assess Pupils reactive 20/25 20/25 
20/20 20/30 (comatose) 20/25 20/32 
30 days — 13 days — 32 days 
Not retreated Not retreated (died) Not retreated (died) — Partial 

—_ Not retreated Partial 


The following two case reports illustrate our 
experience with dihydroxy propoxymethyl in 
the therapy of cytomegalovirus retinitis. 


Case Reports 


Case 1 

A 60-year-old woman (Patient 1) noted the 
onset of blurred vision in her left eye in the fall 
of 1983. Cytomegalovirus retinitis was diag- 
nosed in December 1983 and progressed to 
involvement of her right eye in February 1984. 
In October 1984, the patient was referred for 
treatment of the cytomegalovirus retinitis. She 
had had polycythemia vera for 30 years and 
myelofibrosis for 15 years. She had been treat- 
ed for 15 years with chlorambucil and briefly 
with hydroxyurea, until the summer of 1984 
when her therapy was changed to uracil mus- 
tard. 

On clinical examination her visual acuity was 
R.E.: 20/50 and L.E.: 20/25. Slit-lamp examina- 
tion disclosed fine keratatic precipitates in both 


eyes, 1+ cell and flare in the right eye, and 
trace cell and no flare in the left eye. The 
vitreous contained trace cell and no haze both 
eyes. The fundus of each eye demonstrated 
widespread confluent areas of atrophic retinal 
scarring and mild pigment clumping. Patches 
of gray-white retinitis with occasional hemor- 
rhages bordered these areas (Fig. 1, left). In 
addition, there were many microaneurysms in 
areas of otherwise normal retina and cystoid 
macular edema was present in the right eye. 
Blood and urine cultures were positive for cyto- 
megalovirus. 

The patient received dihydroxy propox- 
ymethyl guanine, 5 mg/kg of body weight twice 
a day for three weeks. At the end of this course, 
her visual acuity had improved to R.E.: 20/30 
and L.E.: 20/20. The retinitis had resolved (Fig. 
1, right); however, the cellular vitreous reac- 
tion continued. Five months after the initial 
resolution, the patient’s visual acuity worsened 
in her right eye to 20/80 and recurrence of the 
retinitis was seen. She responded to a repeat 
three-week course of drug (5 mg/kg of body 
weight twice a day) and her visual acuity im- 
proved to 20/40. 
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Fig. 1 (Palestine and associates). Case 1, right eye. Left, Fluffy white retinitis on the edge of a large area of 
atrophic retina and pigment clumping. View is hazy because of vitreous reaction. Right, Areas of white retinitis 
have cleared after three weeks of dihydroxy propoxymethyl guanine therapy. Note that microaneurysms 


remain. 


Case 2 | 

A 42-year-old homosexual man (Patient 3) 
was found to have AIDS in the spring of 1984 
when he developed an intraoral Histoplasma 
capsulatum lesion. During the next six months 
the patient developed P. carinii pneumonia, 
Histoplasma pneumonia, Kaposi's sarcoma, and 
Candida esophagitis. His initial ocular com- 
plaint began seven months after the diagnosis 
of AIDS was made when he noted decreased 
visual acuity in his right eye. This progressed 
over a two-week period to no light perception, 
and he was referred to the National Institutes 
of Health for possible therapy. 

In February 1985 his visual acuity was R.E.: 
no light perception and L.E.: 20/20. Slit-lamp 
examination demonstrated normal anterior 
segments in both eyes and 1+ vitreous cell with 
trace vitreous haze in the right eye only. The 
fundus of the right eye demonstrated wide- 
spread retinitis, optic nerve involvement, and 
scattered hemorrhages (Fig. 2). The left fundus 
showed scattered dot hemorrhages and a small 
white infiltrate along the superior temporal 
arcade. Blood cultures for cytomegalovirus 
were positive. Two weeks later this infiltrate 
had enlarged and became associated with hem- 
orrhage (Fig. 3, top left) and a presumptive 
diagnosis of cytomegalovirus retinitis was 
made. Treatment with dihydroxy propoxy- 
methyl guanine was started and during the 
three weeks of treatment the retinitis markedly 
improved in the left eye and visual acuity re- 


mained 20/20 (Fig. 3, top right). However, two 
weeks after cessation of therapy the patient 
noted decreased vision. On examination his 
visual acuity was 20/300 and ophthalmoscopy 
showed a serous macular detachment and re- 
currence of retinitis immediation surrounding 
the previously involved area (Fig. 3, bottom 
left). Dihydroxy propoxymethyl guanine was 
reinstituted and visual acuity improved to 20/25 
after three weeks of therapy (Fig. 3, bottom 
right). The patient continued to take two to five 





Fig. 2 (Palestine and associates). Case 3, right eye. 
There is widespread hemorrhage and retinitis. Visu- 
al acuity is no light perception. 
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Fig. 3 (Palestine and associates). Case 3, left eye. Top left, Early retinitis along superior temporal arcade. 
Visual acuity is 20/20. Top right, After three weeks of therapy the retinitis has largely resolved. Visual acuity 
remains 20/20. Bottom left, Two weeks after cessation of therapy. Cytomegalovirus retinitis has recurred and 
visual acuity has decreased to 20/300 because of a serous macular detachment. Bottom right, After three weeks 
of retreatment the macular detachment has resolved and the retiniitis has lessened. Visual acuity has improved 


to 20/25. 


doses of drug (5 mg/kg of body weight) per 
week. Medication was limited because of de- 
creased white blood cell counts. Visual loss in 
the left eye progressed to no light perception in 
July 1985, and the patient died two weeks later. 





Results 





Fourteen of the 16 eyes in these patients 
showed clinically active retinitis before thera- 
py. All patients were viremic except Patient 2 


whose urine and throat cultures were positive 
for the virus (Table). In eight of 14 eyes the 
retinitis had a good response to therapy; in four 
eyes the response was partial. One eye showed 
no response and one eye could not be clinically 
‘evaluated. Pathologic studies at autopsy in 
Patients 3, 5, and 6 demonstrated typical 
cytomegalovirus retinitis. Dihydroxy pro- 
poxymethyl guanine was stopped because 
of granulocytopenia in two patients; in all other 
patients therapy was continued until one week 
after the patient had complete resolution of the 
retinitis, failed to show a further clinical re- 
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sponse, or died from underlying opportunistic 
infections or malignancies. 

Visual acuity stabilized or improved during 
treatment in all patients during the first course 
of therapy. Vision was lost shortly before death 
in Patient 3 during an attempt at low-dose 
maintenance therapy. During their clinical 
course Patients 1 and 3 had decreased visual 
acuity as a result of macular edema caused by 
retinitis. This improved during therapy. Blood 
and urine cultures for cytomegalovirus became 
negative between one and four weeks after the 
start of therapy in all patients. However, blood 
cultures became positive again after treatment 
was stopped in all patients with AIDS. In Pa- 
tients 1 and 2, cultures remained negative de- 
spite recurrence of the retinitis. This was con- 
fined to a small region of one eye in each 
patient. 

The Table illustrates the time from discontin- 
uation of therapy to relapse. All patients with 
AIDS had relapses within two to five weeks 
after the cessation of therapy. The patient with 
myelofibrosis had a relapse six months after 
therapy and the patient with the renal trans- 
plant relapsed two months after completion of 
therapy. 


Discussion 


In 12 of 14 affected eyes in this study, the 
cytomegalovirus retinitis clinically responded 
during therapy. Dihydroxy propoxymethyl 
guanine has in vitro anticytomegalovirus activ- 
ity that is 30-fold greater than that of acyclo- 
vir.® It is a purine analog similar to acyclovir 
but differing in an addition of a methoxyl group 
to the side chain. The triphosphate metabolite 
of dihydroxy propoxymethyl guanine competi- 
tively inhibits viral DNA polymerase in a man- 
ner analogous to the action of acyclovir.® Topi- 
cal dihydroxy propoxymethyl guanine has been 
used in animal models of herpes simplex kerati- 
tis. Although this drug is more toxic to bone 
marrow than is acyclovir, the increased activity 
against cytomegalovirus in vitro and in animals 
suggested that dihydroxy propoxymethy] guan- 
ine might be effective in human cytomegalovi- 
rus infection.‘ 

The number of patients at risk for cytomega- 
lovirus retinitis is growing rapidly as the num- 
ber of immunosuppressed patients increases as 
a result of the epidemic of AIDS and the in- 
creased use of immunosuppressive agents in 


clinical medicine. Cytomegalovirus retinitis 
often leads to catastrophic visual loss, especial- 
ly in patients with AIDS. It occurs in those 
patients who are the most severely immuno- 
suppressed.’ In patients with iatrogenic immu- 
nosuppression, such as our Patients 1 and 2, 
the retinitis is not uniformly progressive but 
may still lead to serious loss of vision. 

All patients with AIDS had relapses within a 
short time after stopping therapy. Retinitis re- 
curred at the edges of healed lesions as well as 
in regions of previously uninvolved retina. 
This indicated that dihydroxy propoxymethyl 
guanine is effective biologically but is not capa- 
ble of eliminating completely the virus without 
intact host immunity. The apparent clinical 
effect of this drug on cytomegalovirus retinitis 
is supported by the disappearance of virus 
from the blood during therapy. The finding 
that cultures become positive in patients with 
AIDS several weeks after therapy ends empha- 
sizes that this agent only suppresses and does 
not eliminate the virus. More work is needed to 
establish optimum maintenance regimens. 

In addition to the leukopenia we observed in 
this human trial, animal trials indicate the po- 
tential for colitis, renal toxicity, and testicular 
atrophy with dihydroxy propoxymethyl! gua- 
nine treatment (D. King, cited in Masur and 
associates’). 

These initial results were encouraging in that 
they appear to represent a biologic effect of 
dihydroxy propoxymethyl in the treatment of 
cytomegalovirus retinitis without excessive 
toxicity. However, the clinical improvement 
was not long-lasting in the patients with AIDS 
and these patients may require retreatment or 
maintenance therapy. Further investigation in 
patients without AIDS may demonstrate long- 
term efficacy in treating cytomegalovirus dis- 
ease. The findings reported here will be tested 
further in a randomized clinical trial. 
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High Concentrations of Enolase, a- and y-Subunits, in the 


Aqueous Humor in Cases of Retinoblastoma 





Takashi Nakajima, M.D., Kanefusa Kato, M.D., Akihiro Kaneko, M.D., 
Masaru Tsumuraya, B.S., Shojiroh Morinaga, M.D., and Yukio Shimosato, M.D. 


Because retinoblastomas contain a large 
amount of the y-subunit of enolase or neuron- 
specific enolase, we studied the aqueous 
humor levels of the y-subunit and a-subunit in 
12 cases of retinoblastoma. Enzyme immuno- 
assay demonstrated that both the y-subunit 
and the a-subunit were greatly increased in all 
12 (minimum levels, 87.8 ng/ml and 354 ng/ml, 
respectively). Thus, aqueous enolase levels, 
especially that of the y-subunit, are useful in 
the diagnosis of retinoblastoma and may be 
useful as monitoring markers in retinoblasto- 
ma involving the central nervous system. 


RETINOBLASTOMA is the most common intra- 
ocular malignancy in children. This tumor has 
attracted interest because of several unique 
characteristics such as the high incidence of 
spontaneous regression’ and second primary 
tumors,” the unusual mode of inheritance,’ 
chromosomal abnormality (13q14 deletion),’ 
and the presence of amplified N-myc gene in 
the tumor.’ 

On the other hand, recent advances in diag- 
nosis and therapy have contributed to a steady 
decrease in the mortality rate in retinoblasto- 
ma. Various ancillary tests such as computed 
axial tomography, ultrasonography, needle bi- 
opsy, and biochemical assay aid the clinician in 
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making the correct diagnosis.®’ Much effort has 
been expended on finding biochemical markers 
that can be useful for diagnosing retinoblas- 
toma. Carcinoembryonic antigen, alphafeto- 
protein, and several neuronal and glycolyt- 
ic enzymes have been candidates for such 
markers* but were not satisfactory. Only lactic 
acid dehydrogenase in the aqueous humor is 
known to be a reliable biochemical test for 
retinoblastoma. ™®" 

We found increased enolase subunit levels in 
the aqueous humor in retinoblastoma. These 
enzymes can be a useful diagnostic tool and 
monitoring marker in retinoblastoma. 


Subjects and Methods 


Samples—Tissues from five retinoblastomas 
were obtained at surgery and stored at —80 C. 
For the enzyme immunoassay of each enolase 
subunits, the clear supernatant was collected 
from the homogenate of tumor tissue by cen- 
trifugation.* 

The study materials, including aqueous 
humor specimens and cerebrospinal fluid sam- 
ples, were obtained from 19 patients with reti- 
noblastoma and one patient with glaucoma. 
The 15 aqueous humor samples were taken 
from the anterior chamber with a disposable 
syringe equipped with a tuberculin needle 
shortly after removal of the globe. The aqueous 
humor sample was stored at —80 C until use. 

Cerebrospinal fluid was also collected from 
five patients with retinoblastoma in whom me- 
ningeal involvement was suspected. The sam- 
ples were stored at —80 C. 

Enzyme immunoassay—Three enolase subu- 
nits (a, B, and y) were assayed with highly 
sensitive layered solid-phase enzyme immuno- 
assay systems using affinity-purified antibod- 
ies to each enolase subunit. We used the B-D- 
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galactosidase from Escherichia coli as an 
enzymatic marker.” The measurable range of 
each assay varied from 3 pg to 10 ng per assay 
tube. Each sample solution was diluted 100- to 
1,000-fold with 0.01M sodium phosphate buff- 
er, pH 7.0, containing 0.1M sodium chloride, | 
mM magnesium chloride, 0.1% bovine serum 
albumin, and 0.1% sodium nitrate. Diluted 
100-1 aliquots were subjected in duplicate for 
immunoassay as described previously.!*! All 
enolase subunits were expressed as nanograms 
per milligram of protein in the tumor extract 
and as nanograms per milliliter in the aqueous 
humor and cerebrospinal fluid. Protein concen- 
trations were estimated with the Bio-Rad pro- 
tein assay.” 

Pathologic study—The resected globes were 
fixed in 15% formalin and embedded in paraf- 
fin. Paraffin sections 4 um thick were cut and 
stained with hematoxylin and eosin for light 
microscopic observation. 


Results 


Levels of each enolase subunit were evaluat- 
ed in five surgically resected retinoblastomas, 
four of which have been reported previously” 
(Table). Five tumors showed high levels of the 
y-subunit, ranging from 1,660 to 8,460 ng/mg of 
protein. The B-subunit level was extremely 
low. The a-subunit levels ranged from 3,560 to 
13,000 ng/mg of protein. 

In the aqueous humor in retinoblastoma, 
both a- and y-subunit levels were significantly 
increased compared to those of a patient with 
glaucoma and to those in cerebrospinal fluid in 
suspected retinoblastoma extension. The a- 
subunit level in the aqueous humor in retino- 
blastoma was more than 354 ng/ml; seven of 12 
patients had high a-subunit levels of more than 
2,000 ng/ml. Moreover, the y-subunit level was 


ENOLASE ISOENZYME LEVELS* 





ENOLASE LEVELS! 








* Patients 1 through 19 had retinoblastoma; Patient 20 had glaucoma. 


PATIENT NO., INVOLVEMENT AREA SAMPLED a-SUBUNIT 8-SUBUNIT y-SUBUNIT 
SEX, AGE 

1, M, 3 mos Bilateral Tumor 8,130 32.1 5,490 
2, M, 3 yrs Unilateral Tumor 13,000 75.6 8,460 
3, F, 38 mos Unilateral Tumor 3,560 16.5 4,030 
4, F,9 mos Bilateral Tumor 6,120 36.5 6,020 
5, M, 19 mos Bilateral Tumor 9,760 60.9 1,660 
Aqueous humor >2,000 125.0 1,020 
6, M, 3 yrs Unilateral Aqueous humor >2,000 102.0 1,240 
Ts F, ayto Bilateral Aqueous humor >2,000 7.0 560 
8, F, 1yr Unilateral Aqueous humor >2,000 300.0 580 
S Ft Bilateral Aqueous humor >2,000 70.0 >2,000 
10, M, 13 mos Unilateral Aqueous humor 1,100 9.6 300 
11, M, 7 mos Bilateral Aqueous humor 814 5.9 136 
12, M, 1 yr Unilateral Aqueous humor 718 8.5 262 

13, F, 7 mos Bilateral Aqueous humor 354 3.4 87.8 
14, F,6 mos Unilateral Aqueous humor 1,000 14.2 >2,000 
15, M, 4 yrs Bilateral Aqueous humor >2,000 180.0 960 

Cerebrospinal fluid 1.8 0.8 3.2 
16, Est yr Bilateral Aqueous humor >2,000 11:2 920 

Cerebrospinal fluid 4.9 Undetectable 8.6 

17, M, 4 yrs Bilateral Cerebrospinal fluid 5.8 Undetectable 4.2 

18, F, 6 mos Bilateral Cerebrospinal fluid >2,000 Undetectable 4.9 

19, F, 9 mos Bilateral Cerebrospinal fluid 5.5 Undetectable 5.6 

Cerebrospinal fluid 3.7 Undetectable 6.2 

20, M, 80 yrs — Aqueous humor 146 Undetectable 5.6 


' Enolase levels expressed as ng/mg of protein in the tumor extracts and as ng/mg in the aqueous humor and cerebrospinal fluid. 
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Fig. 1. (Nakajima and associates). Case 12. The tumor contained an area in which marked calcification (left, 
x 50) and fleurette formation (right, x 500) were seen (hematoxylin and eosin), 


increased in the aqueous humor of every pa- 
tient with retinoblastoma examined in this 
study. The lowest value for the y-subunit was 
87.8 ng/ml; two of 12 patients had y-subunit 
levels of more than 2,000 ng/ml. In the aqueous 
humor of the patient with glaucoma, the y- 
subunit level was low (5.6 ng/ml), although the 
a-subunit value was slightly increased. 

In the cerebrospinal fluid examined, enolase 
subunit levels were extremely low in all but one 
case. The only exception had a high a-subunit 
level of more than 2,000 ng/ml although the 
y-subunit level was not increased. This case 
was Clinically diagnosed as viral meningitis. 
Clinically no case in which cerebrospinal fluid 
was checked by enzyme immunoassay showed 
meningeal involvement of retinoblastoma. 


Clinically, seven of the 12 retinoblastoma 
cases in which aqueous humor enolase levels 
were studied were bilateral. In ten of 12 cases, 
more than one-half the ocular space was filled 
with tumor. Histologically, eight tumors were 
classified as the rosette-forming type, of which 
one (Case 12) showed fleurette formation and 
prominent calcification (Fig. 1) and relatively 
low enolase levels. Almost all retinoblastomas 
contained areas with various degrees of tumor 
necrosis. We observed no significant relation- 
ship between the degree of necrosis and the 
levels of the a-and y-subunits. However, one of 
two cases with a y-subunit level of more than 
2,000 ng;ml in the aqueous humor showed 
extensive tumor necrosis in the anterior part of 
the tumor (Fig. 2). In another case with exten- 





Fig. 2 (Nakajima and associates). Case 14. Left, The globe was filled with tumor cells showing extensive 
coagulation necrosis (hematoxylin and eosin, x 15). Right, Higher-power view of the same area (hematoxylin 
and eosin, x 100). 
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sive tumor necrosis occupying more than one 
third of the tumor, the anterior chamber was 
fairly turbid. 





Discussion 





The glycolytic enzyme enolase has three dis- 
tinct subunits designated as a, B, and y.” In 
humans, the a-subunit is ubiquitously distrib- 
uted in various tissues and organs.'"'* Howev- 
er, the B- and y-subunits are limited to striated 
and heart muscles and to neurons and para- 
neurons, respectively. "® Recently, the y- 
subunit has been identified as a useful enzy- 
matic marker for neuronal and paraneuronal 
tumors. !®1819.21-3 Moreover, it has been reported 
that the y-subunit level is increased in the 
serum of patients with small cell carcinoma of 
the lung and neuroblastoma.**' Thus, the y- 
subunit is expected to be a useful enzymatic 
marker for tumor monitoring. 

Our previous studies using immunohisto- 
chemistry and enzyme immunoassay showed 
that human retinoblastoma contained the high- 
est y-subunit level among neuronal and para- 
neuronal tumors, and suggested that the y- 
subunit might be a possible diagnostic marker 
for retinoblastomas.”*?! This study confirmed 
the marked increase in the y-subunit level in 
the aqueous humor in retinoblastoma. These 
levels surpassed the serum y-subunit levels 
found in small-cell carcinoma and the neuro- 
blastoma reported elsewhere.**' Such high y- 
subunit levels may be attributed to the anatomy 
of eyes with retinoblastoma. Further, all pa- 
tients with retinoblastoma showed increased 
aqueous y-subunit levels, suggesting that it 
may be a more reliable diagnostic indicator 
than lactic acid dehydrogenase, which is 
known to be a reliable ancillary test for retino- 
blastoma.'*!! However, further investigation is 
necessary. 

Although to the best of our knowledge there 
has been no report concerning normal y- 
subunit levels in human aqueous humor, it is 
thought to be lower than that in the serum (that 
is, below 10 ng/ml) and to be close to that in 
cerebrospinal fluid. The y-subunit level in the 
aqueous humor of our patient with glaucoma 
supported this speculation despite the lack of a 
control study. 

The aqueous a-subunit level was also in- 
creased in all patients with retinoblastoma, but 
its diagnostic significance seems to be much 


less than that of the y-subunit, because the 
a-subunit is ubiquitously distributed in various 
tissues and tumors.!!6!8 In this respect, the 
a-subunit level may correspond to the lactic 
acid dehydrogenase level in the aqueous 
humor in retinoblastoma. The increased a- 
subunit in cerebrospinal fluid in viral meningi- 
tis and in the aqueous humor in glaucoma in 
this study were false-positives. 

This study failed to confirm a significant 
relationship between the amount of tumor ne- 
crosis and aqueous a- or y-subunit concentra- 
tions. However, these enzymes seem to leak 
from impaired tumor cells,“ so that tumor ne- 
crosis may greatly influence the level of these 
enzymes in aqueous humor in retinoblastoma. 
The increased lactic acid dehdrogenase activity 
in the aqueous humor of retinoblastoma has 
been ascribed to the degree of tumor necrosis." 
Radiation therapy increases y-subunit levels in 
the serum of nude mice to which human small- 
cell carcinoma of the lung has been transplant- 
ed (unpublished data), whereas a highly differ- 
entiated retinoblastoma with fleurette 
formation showed a fairly low level of y-subunit 
in the aqueous humor compared to other reti- 
noblastomas in this study, although this type 
of tumor has been known to contain a large 
amount of y-subunit but little necrosis.” 

Because all the retinoblastomas we studied 
showed high levels of a- and y-subunits in the 
aqueous humor, aqueous enolase levels, espe- 
cially the y-subunit level, may help in the 
diagnosis of retinoblastoma. Aqueous enolase 
levels may also be useful for monitoring tumors 
involving the central nervous system. 





References 





1. Boniuk, M., and Zimmerman, L. E.: Spontane- 
ous regression of retinoblastoma. Int. Ophthalmol. 
Clin.. 2:525, 1962. 

2. Abramson, D. H., Ellsworth, R.M., and 
Zimmermann, L. E.: Nonocular cancer in retinoblas- 
toma survivors. Trans. Am. Acad. Ophthalmol. Oto- 
laryngol. 81:454, 1976. 

3. Anders, G. J. P. A.: Genetic counseling on reti- 
noblastoma. In Lommatzsch, P. K., and Blodi, F. C. 
(eds.): Intraocular Tumors. Berlin, Springer-Verlag, 
1983, p. 479. 

4. Yunis, J. J., and Ramsay, N.: Retinoblastoma 
and subband deletion of chromosome 13. Am. J. Dis. 
Child. 132:161, 1978. 

5. Lee, W.-H., Murphree, A. L., and Benedict, 
W. F.: Expression and amplification of the N-myc 
gene in primary retinoblastoma. Nature 309:458, 
1984. 


106 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 


seen 


6. Abramson, D. H., and Ellsworth, R. M.: Ancil- 
lary tests for the diagnosis of retinoblastoma. Bull. 
N.Y. Acad. Med. 56:221, 1980. 

7. Char, D. H., and Miller, T. R.: Fine needle bi- 
opsy in retinoblastoma. Am. J. Ophthalmol. 97:686, 
1984. 

8. Michelson, J. B., Felberg, N. T., and Shields, 
J. A.: Fetal antigens in retinoblastoma. Cancer 
37:719, 1976. 

9. Schlesinger, H. R., Rorke, L., Jamieson, R., and 
Kummeler, K.: Neuronal properties of neuroectoder- 
mal tumors in vitro. Cancer Res. 41:2573, 1981. 

10. Swarts, M.: Aqueous humour lactic acid dehy- 
drogenase in retinoblastoma. In Peyman, G., Apple, 
D. J., and Sanders, D. R. (eds.): Intraocular Tumors. 
New York, Appleton-Century-Crofts, 1977, p. 331. 

11. Das, A., Roy, I. S., and Maitra, T. K.: Lactate 
dehydrogenase level and protein pattern in the aque- 
ous humor of patients with retinoblastoma. Can. J. 
Ophthalmol. 18:337, 1983. 

12. Nakajima, T., Kato, K., Tsumuraya, M., 
Kodama, T., Shimosato, Y., and Kameya, T.: The 
levels of three enolase subunits in human tumors. A 
low a-/y-subunit ratio as indicator of tumors of neu- 
ronal and neuroendocrine nature. Neurochem. Int. 
7:615, 1985. 

13. Kato, K., Suzuki, F., and Umeda, Y.: Highly 
sensitive immunoassays for three forms of rat brain 
enolase. J. Neurochem. 36:793, 1981. 

14. Kato, K., Asai, R., Shimizu, F., and Ariyoshi, 
Y.: Immunoassay of three enolase isoenzymes in 
human serum and in blood cells. Clin. Chim. Acta 
127:393, 1983. 

15. Bradford, M. M.: A rapid and sensitive method 
for the quantitation of the microgram quantities of 
protein using the principle of protein-dye binding. 
Anal. Biochem. 72:248, 1976. 

16. Rider, C. C., and Taylor, C. B.: Enolase isoen- 
zymes in rat tissues. Electrophoretic, chromato- 
graphic, immunological and kinetic properties. Bio- 
chim. Biophys. Acta 365:285, 1974. 

17. Schmechel, D., Marangos, P. J., and Bright- 
man, M. W.: Neuron-specific enolase is a molecular 


marker for peripheral and central neuroendocrine 
cells. Nature 276:834, 1978. 

18. Kato, K., Ishiguro, Y., and Ariyoshi, Y.: Eno- 
lase isoenzymes as disease markers. Distribution of 
three enolase subunits (a, B and y) in various human 
tissues. Dis. Markers 1:213, 1983. 

19. Nakajima, T., Kameya, T., Tsumuraya, M., 
Shimosato, Y., Isobe, T., Ishioka, N., and Okuyama, 
T.: Immunohistochemical demonstration of neuron- 
specific enolase in normal and neoplastic tissues. 
Biomed. Res. 4:495, 1983. 

20. Scmechel, D., Marangos, P. J., Zis, A. P., 
Brightman, M. W., and Goodwin, F. K.: Brain eno- 
lases as specific marker of neuronal and glial cells. 
Science 199:313, 1978. 

21. Nakajima, T., Kameya, T., Tsumuraya, M., 
Shimosato, Y., and Kato, K.: Enolase distribution in 
human brain tumors, retinoblastomas and pituitary 
adenomas. Brain Res. 308:215, 1984. 

22. Marangos, P. J., Gazdar, A. F., and Carney, D. 
N.: Neuron specific enolase in human small cell 
carcinoma cultures. Cancer Lett. 15:67, 1982. 

23. Tapia, F. J., Polak, J. M., Barbosa, A. J. A., 
Bloom, S. R., Marangos, P. J., Dermody, C., and 
Pearse, A. G. E.: Neuron-specific enolase is pro- 
duced by neuroendocrine tumors. Lancet 1:808, 
1981. 

24. Ariyoshi, Y., Kato, K., Ishiguro, K., Ota, K., 
Sato, T., and Suchi, T.: Evaluation of serum neuron- 
specific enolase as a tumor marker for carcinoma of 
the lung. Gann 74:219, 1983. 

25. Carney, D. N., Marangos, P. J., Ihde, D: C., 
Bunn, P. A., Cohen, M: H., Minna, J. D., and 
Gazdar, A. F.: Serum neuron-specific enolase level. 
A marker for disease extent and response to therapy 
of small-cell lung cancer. Lancet 1:583, 1982. 

26. Ishiguro, Y., Kato, K., Ito, T., and Nagaya, M.: 
Determination of three enolase isoenzymes and 
S-100 protein in various tumors in children. Cancer 
Res. 43:6080, 1983. 

27. Ishiguro, Y., Kato, K., Shimizu, A., Ito, T., and 
Nagaya, M.: High levels of immunoreactive nervous 
system-specific enolase in sera of patients with neu- 
roblastoma. Clin. Chim. Acta 121:173, 1982. 


eS eee ee 


AMERICAN JOURNAL OF OPHTHALMOLOGY® 


i SS O™=$Ga 


FRANK W. NEWELL, Publisher and Editor-in-Chief 
Tribune Tower, Suite 1415, 435 North Michigan Ave., Chicago, Illinois 60611 


EDITORIAL BOARD 


Thomas M. Aaberg, Milwaukee 
Mathea R. Allansmith, Boston 
Douglas R. Anderson, Miami 
Jules Baum, Boston 

William M. Bourne, Rochester 
Ronald M. Burde, St. Louis 

Fred Ederer, Bethesda 

Frederick T. Fraunfelder, Portland 
Eugene Helveston, Indianapolis 
Frederick A. Jakobiec, New York 
Michael A. Kass, St. Louis 
Herbert E. Kaufman, New Orleans 


Kenneth R. Kenyon, Boston 
Steven G. Kramer, San Francisco 
Irving H. Leopold, Irvine 

Robert Machemer, Durham 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 
Nancy M. Newman, San Francisco 
Don H. Nicholson, Miami 
Edward W. D. Norton, Miami 
Arnall Patz, Baltimore 
Deborah Pavan-Langston, Boston 
Thomas H. Pettit, Los Angeles 


Allen M. Putterman, Chicago 
Dennis Robertson, Rochester 
Stephen J. Ryan, Los Angeles 
Jerry A. Shields, Philadelphia 
David Shoch, Chicago 

Ronald E. Smith, Los Angeles 
Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
H. Stanley Thompson, lowa City 
E. Michael Van Buskirk, Portland 
Gunter K. von Noorden, Houston 
George O. Waring, Atlanta 


Published monthly by the OPHTHALMIC PUBLISHING COMPANY 
Tribune Tower, Suite 1415, 435 North Michigan Avenue, Chicago, Illinois 60611 


Directors 


A. Edward Maumenee, President 
David Shoch, Vice President 
Frank W. Newell, Secretary and Treasurer 


Edward W. D. Norton 
Bruce E. Spivey 
Bradley R. Straatsma 





EDITORIAL 





Working With Visual Display Units 


W. R. Lee 


“In putting automation into practice, its very 
novelty, its unfamiliarity,” warned the Reith 
lecturer some 20 years ago, “is likely to arouse 
instinctive caution on the part. . . of organised 
labour.”! Since then we have seen Sir Leon 
Bagrit’s prophecy develop. Known at first as 
cathode ray tube display systems, they were 
used as computer terminals, for airline 
seat reservation systems, stock control, and 
research—but now the microprocessor has 
brought visual display units (VDUs) into offices 
and homes. It is the scale of expansion which is 
new, not the VDUs. 





Reprinted with permission from the British Medical 
Journal 291:989-991, 1985. 


W. R. Lee is Professor of Occupational Health, Uni- 
versity of Manchester, Manchester, England. 
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At first doctors were concerned largely with 
character size, resolution, and stability, al- 
though ergonomic factors such as lighting and 
the layout of the workplace also attracted atten- 
tion.2 More recently VDUs have been alleged to 
be hazardous to health in several ways. Some 
of the hazards may be serious, others less so. 
Some of the allegations seem well founded, and 
again others less so. 

The earlier complaints by operators of VDUs 
were concerned with visual problems and 
working posture. Traditional office lighting and 
furniture are designed for workers reading 
paper flat on a desk and are not necessarily 
right when they need to read characters on 
reflecting, vertical glass screens. The proper 
design of VDUs and the work stations where 
they are used is a necessary part of their instal- 
lation.? The problems are not unique: similar 
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ergonomic considerations occur, for example, 
at check out points in supermarkets,‘ but rigid 
adoption of “ideal” static postures for the oper- 
ators is not the simple answer.? 

As Sir Leon Bagrit prophesied, the novelty 
and unfamiliarity of this new technology have 
“aroused instinctive caution on the part of 
organised labour.” Some of the agreements 
negotiated between trade unions and employ- 
ers have codified these commonsense ergo- 
nomic considerations somewhat rigidly; in 
some instances they include provision for eye- 
sight testing and corrective spectacles if neces- 
sary. There is no evidence that working with 
VDUs can harm the eyesight, but some agree- 
ments contain sensible provisions about suffer- 
ers from conditions such as migraine or epilep- 
sy obtaining advice from the company’s 
occupational physician. Whether negotiated 
industrial agreements should give numerical 
specifications for keyboard pressures, screen 
luminance, character size, minimum refresh 
rate, and glare from the screen? may be ques- 
tioned, but doctors should remember that the 
introduction of new technology is bound up 
with wider issues of industrial relations, in- 
cluding job security and the sharing of benefits 
in terms of increased pay and shorter hours. 

One early concern was over x rays. Like 
television receivers, VDUs emit light by the 
sudden arrest of a beam of electrons aimed 
toward the viewer. The energy of the x rays 
from VDUs is low (about 25 keV),!+” and they 
do not appear to be detectable beyond the glass 
screen of the tube.” Other electromagnetic 
radiations including microwaves and ultravio- 
let emissions have been found to be either at 
background levels or well below international 
safety standards. 11 

Another possible hazard is the triggering of 
seizures in patients with photosensitive epilep- 
sy. This condition is rare, occurring in about 
one in 5000 people,” and the most likely age of 
onset is about 10 to 14 with most first attacks 
occurring before the age of 20.° The physical 
features of the stimulus such as brightness, 
size of screen, the frequency of picture repeti- 
tion, and viewing distance make it unlikely that 
work with VDUs will provoke an attack," and 
so far only one case has been reported." 

Facial dermatitis in VDU operators appears as 
redness in the malar regions, sometimes pre- 
ceded by itching, and developing within a few 
hours of leaving work." Later a few small 
papules may appear with slight scaling. The 
cause seems to lie in a combination of electro- 


static fields* and low humidity (20% in one 
report’®). Modern office carpeting, if untreated, 
may cause an electrostatic charge of several 
kilovolts on people walking across it.® Some 
VDU screens may develop an electrostatic po- 
tential of 10 kV and the operator may develop 
one of —0.6 kV. In the absence of good ventila- 
tion the resultant electrostatic fields may cause 
charged particles and air contaminants to be 
deposited on the face.'*?!" An antistatic mat or 
similar treatment to the carpet will alleviate the 
condition. And work in low humidity (about 
20-30%) may by itself give rise to “low humidi- 
ty dermatosis.” ” 

More recently the emotive question of repro- 
ductive effects has emerged as another hazard 
attributed to work with VDUs.™ This began 
with reports from North America of several 
clusters of “adverse pregnancy outcome” (in~ 
crease in miscarriages and birth defects) among 
women VDU operators. Miscarriages are not 
evenly spread in time and space, and some 
clustering is to be expected—so the occurrence 
of a few clusters proves nothing one way or the 
other. Unless we know the numbers of groups 
of VDU operators and their pregnancy out- 
comes (and we don’t) we cannot draw useful 
conclusions from the present reports of clusters 
of miscarriages. 

The answer might come from an epidemio- 
logical study, but it would be fraught with 
pitfalls. The confident recognition of early 
pregnancy (and early miscarriages) is not al- 
ways easy.” Other confounding factors include 
the previous history (earlier miscarriages in- 
crease the probability of a subsequent one*®”’), 
maternal age (the miscarriage rate is lowest 
between the ages of 26 and 29%), maternal 
smoking (which increases the miscarriage rate 
by as much as 1.7 times®), selection bias 
(exposed and control groups are volunteers), 
and, finally, recall or response bias between the 
exposed and control groups.**! The last point 
was well illustrated in a study of miscarriages 
among women working with anaesthetic gases, 
where the exposed group reported that 12.4% 
of pregnancies ended in spontaneous abortions 
compared with 9.1% in the control group.” 
Examination of the hospital records of non- 
responders showed that, whereas all of the 
exposed group who had miscarried had re- 
sponded, 20 miscarriages in the control group 
had not been reported. When those were in- 
cluded the rate for the control group became 
11%. 

We should not, therefore, be surprised that 
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studies of miscarriages in operators of VDUs 
have given equivocal results. Alison McDonald 
and her colleagues reviewed groups whose 
occupations might require work with VDUs.” 
In 2504 pregnancies in which a VDU had not 
been used the rate of spontaneous abortion was 
5.7%. In 586 pregnancies in women using a 
VDU for fewer than 15 hours weekly it was 
8.2%, and in 709 pregnancies in women using 
VDUs for at least 15 hours weekly it was 9.3%. 
They found the same trend in all the occupa- 
tional groups with potential use of VDUs which 
they studied. By contrast, the rate of spontane- 
ous abortion in 5867 pregnancies in workers 
from groups not using VDUs was 7.8%. They 
cautioned that these results might be subject 
both to selection bias and to response bias. A 
recent comparison between 1475 mothers of 
malformed children and their paired referents 
found no evidence that exposure to VDUs 
caused birth defects.” No mention was made in 
that report of miscarriages. 

Thus the anecdotal reports of “clusters” of 
miscarriages among operators of VDUs and the 
equivocal results from epidemiological studies 
provide weak grounds for action which might 
cause widespread anxiety. What possible scien- 
tific explanations are available? Ionising radia- 
tion is not one, for it has been calculated that 
were a VDU screen to be emitting at the regula- 
tory limit of 0.5 mrem (5 pSv)/h the total dose to 
the embryo in the first trimester would be about 
a quarter of that due to background radiation." 
Another possibility is an effect of the varying 
very low frequency electromagnetic fields gen- 
erated by VDUs. The transformer and its asso- 
ciated circuits generate a “saw tooth” wave to 
give the horizontal sweep, but these are gener- 
ally toward the back and to one side of the unit 
and emit electromagnetic radiation at about 
15-25 kHz. The operator, seated in front, is 
shielded from the electrical component of that 
radiation by the video screen, but the magnetic 
component is not so readily screened. The 
magnetic field at the front of the screen varies 
from 13 mT/s at 30 cm falling to 0.8 mT/s at 100 
em. 

An experimental study using 100 Hz rectan- 
gular magnetic pulses of 500 ms duration and 
1.2 pT strength showed an increase in the 
number of abnormalities in 48 hour old chick 
embryos.” The effect was greatest with pulses 
having a rate of change of about 24 mT/s* (not 
grossly dissimilar from the figures above, 
though the frequencies were quite different). 
The effect was not observed at higher (1000 Hz) 


or lower (10 Hz) frequencies or at higher (for 
example, 100 uT) or lower (for example, 0.4 wT) 
pulsed field strengths, suggesting a “window” 
effect. Other workers who have claimed that 
the magnetic fields in their experiments were 
comparable have been unable to replicate those 
results, although it seems that the magnetic 
fields they used had rates of change of 1.2 T/s 
and 120 mT/s.*” We can only speculate on the 
relevance of these findings to events inside a 
uterus within a human body some 30 to 100 cm 
from a VDU screen. If the concept of a 
window effect, particularly with regard to field 
strength, were to be established it would great- 
ly complicate the task of epidemiologists look- 
ing for a conventional “dose effect” relation. 

More, the figures just quoted are a thousand- 
fold less than the limit of 20 T/s for time varying 
magnetic fields (with a correction for short 
periods) recently recommended by the Nation- 
al Radiological Protection Board for nuclear 
magnetic resonance*—though that recommen- 
dation is based on the possibility of the induc- 
tion of minute electric currents sufficient to 
cause depolarisation in nerve and muscle cells 
rather than on possible embryotoxic effects. 
Indeed, a note of caution appears in the Na- 
tional Radiological Protection Board guide- 
lines: “Although there is evidence to suggest 
that the developing embryo is not sensitive to 
magnetic fields encountered in nuclear magnet- 
ic resonance clinical imaging, studies, yet to be 
confirmed, reported changes which could have 
developmental consequences. It was consid- 
ered prudent therefore, on this tentative evi- 
dence, to exclude pregnant women during the 
first trimester when organ development is tak- 
ing place in the embryo until more conclusive 
evidence is forthcoming.” 

Hence we can say that for work with VDUs 
some alleged hazards—such as ionising radia- 
tion and ultraviolet emissions—have been dis- 
counted, while others for which there is some 
evidence—such as mild facial dermatitis, pho- 
tosensitive epilepsy, and the consequences of 
poor workplace ergonomics—may be dealt with 
satisfactorily. The allegations of reproductive 
hazards, and in particular spontaneous abor- 
tion, remain neither proved nor, what is much 
more difficult, disproved. The evidence is not 
strong and, while interesting, the possible 
mechanisms suggested may at present be re- 
garded only as speculative. 

Nevertheless, this is an issue which has at- 
tracted publicity, and doctors may find them- 
selves in a familiar dilemma when faced by 
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anxious patients. To encourage wholesale 
transfer from work with VDUs is to risk being 
thought of as accepting the hazard, while to 
refuse a transfer is to invite opposition and 
resistance, made worse in this case because any 
subsequent spontaneous abortions might well 
be blamed on the VDU. In Sweden pregnant 
women may request to leave work with VDUs— 
and they may be allowed to do so on the 
grounds of reducing worry.” In Britain the 
Trades Union Congress has adopted a similar 
line by an argument which assumes a connec- 
tion between worry and spontaneous abortion: 
“It has to be recognised that psychogenic fac- 
tors of increased worry as a result of uncertain- 
ty about VDU work might, itself, prove a signif- 
icant threat to the success of the pregnancy.’’*” 

Should an association between work with 
VDUs and reproductive problems be estab- 
lished, and the evidence so far is not strong, 
then that will prove good advice. Should the 
association fail to be established, then all 
should cooperate in allaying any residual wor- 
ries consequent on putting this piece of auto- 
mation into practice, while the doctor reflects 
with Mark Twain that there is something fasci- 
nating about science as one gets such whole- 
some returns of conjectures out of such trifling 
investment of fact. 
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Corneal Thinning in Macular Corneal 
Dystrophy 


Eric D. Donnenfeld, M.D., 
Elisabeth J. Cohen, M.D, 
Herbert J. Ingraham, 
Steven A. Poleski, M.D., 
Ellen Goldsmith, 

and Peter R. Laibson, M.D. 


Cornea Service, Wills Eye Hospital. 


Inquiries to Elisabeth J. Cohen, M.D., Cornea Service, 
Wills Eye Hospital, Ninth and Walnut Sts., Philadelphia, 
PA 19107. 

Of six patients (nine eyes) with macular dys- 
trophy, all had corneal thinning and with-the- 
rule astigmatism. Enlarged corneas were ob- 
served in some patients. Corneal thinning 
should be added to the list of clinical findings 
in macular dystrophy which aid in distinguish- 
ing this dystrophy from other stromal 
dystrophies. 

All patients with macular dystrophy seen on 
the Cornea Service at Wills Eye Hospital during 
a 12-month period were examined (Table). Tests 
included visual acuity, refraction, slit-lamp ex- 
amination, pachymetry, keratometry, and 
measurements of corneal diameter. They had 
had decreased visual acuities for two to 20 
years (median, 12 years). Penetrating kerato- 
plasties confirmed the diagnosis of macular 
dystrophy in all cases. 

The mean central corneal thickness for the 
nine eyes was 0.41 mm (range, 0.36 to 0.45 
mm). In all cases the central cornea was thinner 
than the normal value of 0.51 mm. By slit-lamp 
examination there was diffuse corneoscleral 
limbus thinning. With-the-rule astigmatism, 
determined by keratometry, averaged 4.25 di- 
opters with the greatest corneal curvature be- 


tween 65 and 115 degrees in all eyes. The 
external horizontal corneal diameter was great- 
er than the normal average of 11.75 mm in all 
cases. In four eyes megalocornea was present 
(diameter, 13 mm or more). 

Endothelial changes were present in all cases 
by light microscopy; these included positive 
staining for acid mucopolysaccharides and var- 
iable amounts of thinning and cell loss. Many 
cornea guttata were present in Case 2. 

Macular dystrophy (Groenouw Type II) is a 
progressive stromal corneal dystrophy charac- 
terized by autosomal recessive inheritance, dif- 
fuse stromal haze from corneoscleral limbus to 
corneoscleral limbus, focal gray opacities, and 
abnormalities in corneal keratin sulfate.!? 

Corneal thinning has not been widely recog- 
nized as a typical finding in macular dystrophy. 
Our central pachymetric data confirmed the 
work of Ehlers and Bramsen.’ They observed 
reduced corneal thickness in macular dystro- 
phy (average, 0.409 mm) and normal pachy- 
metric values in granular, lattice, crystalline, 
and central cloudy corneal dystrophies. Varia- 
ble amounts of with-the-rule astigmatism may 
also be a significant finding in macular dys- 
trophy. 

The cause of corneal thinning in macular 
dystrophy is unknown. Despite endothelial ab- 
normalities in macular dystrophy, corneal 
edema does not occur. The presence of corneal 
thinning combined with normal physiologic 
pressure of the eyelids probably contributes to 
with-the-rule astigmatism. 

Corneal thinning should be added to the list 
of clinical findings in macular corneal dystro- 
phy. It is another feature that distinguishes 
macular dystrophy from all other inherited 
dystrophies. It is important to be aware of 
diffuse corneal thinning in patients with macu- 
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TABLE 
SUMMARY OF CLINICAL DATA 
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PATIENT NO., PACHYMETRIC ASTIGMATISM CORNEAL DIAMETER 
SEX, AGE (YRS) VALUE (MM) (DIOPTERS) (MM) 
1, Ar: n- 

R.E. 0.36 4.0 12.50 

LE. 0.38 4.0 12.50 
2, M, 37 

PLE, 0.43 6.5 12:19 

i. 0.43 6.5 12.75 
3, F, 36 

R.E. 0.39 Not done 13.25 

GE: 0.39 5.0 13.25 
4, F, 46 

R.E.” 0.43 4.0 13.00 
5, M, 42 

LE.” 0.45 S5 13.25 
6, F, 46 

HE” 0.41 2.9 12.50 
Mean 0.41 4.25 12.75 


i 


* Other eye underwent previous penetrating keratoplasty. 


lar dystrophy who require penetrating kerato- 
plasty. 
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The Use of Abbreviations in Medical 
Literature 


William V. Delaney, Jr., M.D. 


Inquiries to William V. Delaney, Jr., M.D., 725 Irving 
Ave., Suite 505, Syracuse, NY 13210. 

Recently I saw a 26 y/o medical student with 
DM and FHx of DMD. On examination there 
was SRNV with some SRB near the FAZ. No 
NVD or NVE could be seen. The differential Dx 
was between juvenile MD, CSC, and POHS 
with APMPPE a consideration. After FA, both 
MM and ARN syndrome had to be considered. 
Thought was given to AGL, ABGL, or KL Rx 


but never accomplished when the patient was 
DOA in the ER. Autopsy found his CNS had 
been replaced by CUA’s (Commonly Used Ab- 
breviations), so thoroughly mixed, the patholo- 
gist has gone AWOL for R&R. 


The use of abbreviations in the medical litera- 
ture has reached such proportions that it is rare 
to be able to read a sentence without pausing to 
decipher the author’s acronyms. Can you imag- 
ine how this complicates reading for the neo- 
phytes and those educated in different lan- 
guages? The cure for verbal diarrhea and 
mental constipation is brevity, not acronimity 
[my word]. 








Eccentric Corneal Grafts 


Isaac F. Wessels, F.R.C.S., 
and Elie Dahan, M.D. 
Department of Ophthalmology, University of the 


Witwatersrand, and the St. John’s Eye Unit, 
Baragwanath Hospital, Johannesburg, South Africa. 


Inquiries to Elie Dahan, M.D., Department of Ophthal- 
mology, St. John’s Eye Hospital, Medical School, York 
Road, Parktown 2193, Johannesburg, South Africa. 
Corneal lesions extending to the corneoscler- 
al limbus in one quadrant are a problem, when 
keratoplasty becomes necessary. The risk of 
vascularization and subsequent rejection is in- 
creased because of the proximity of the graft to 
the corneoscleral limbus. The privileged status 
of corneal transplants is lost when the donor 
tissue impinges or is close to the host vascula- 
ture.’ In order to avoid a suture line running 
across the visual axis, the corneal surgeon is 
compelled to use an unnecessarily large graft 
which again increases the risk of rejection.’” 
On several occasions we were faced with these 
problems when considering keratoplasty for an 
eccentric perforated ulcer larger than 4 mm in 
diameter. We used a new keratoplasty tech- 
nique in three cases of perforated large eccen- 
tric, corneal ulcers with flat anterior chambers 
which failed to respond to two weeks of conser- 
vative treatment. A crescent of autogenous cor- 
nea was inserted between the corneoscleral 
limbus and the graft, allowing a central donor 
button and reducing the risk of rejection by 
creating a barrier to antigenic stimulus (Figs. 1 
and 2). The technique consists of using two 
overlapping trephinations of equal size: one to 
encompass the eccentric corneal lesion adja- 
cent to the corneoscleral limbus; the other cen- 
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tered on the visual axis. The resulting crescent 
of autogenous healthy cornea is rotated and 
sutured to the corneoscleral limbus, forming a 
central circular recipient bed for the donor 
button (Figs. 1 and 2). In all three cases a 7-mm 
trephine was used for the overlapping trephi- 
nations and a 7.5-mm donor button was su- 
tured in the central circular bed. Two of the 
cases were followed up for 20 months and nine 
months respectively without signs of rejection. 
The third case was followed up for only six 
weeks because two weeks after being dis- 
charged, the patient was injured in the eye by a 
broken bottle. Although it is technically diffi- 
cult to suture the autogenous corneal crescent, 
both to the corneoscleral limbus and to the 
donor button, we have found the Alcon 10-0 
nylon with the CU 8 bicurve needle to be most 
effective for this purpose, because small deep 
bites are possible with this needle. In order to 
obtain water tight wounds interrupted sutures 
were used for the entire procedure. Our tech- 
nique might overcome some of the problems 
created by an eccentric corneal graft by restor- 
ing the privileged status of a central corneal 
graft. 
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Anaerobic Endophthalmitis Caused 
by Propionibacterium acnes 


Richard F. Beatty, M.D., 
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and Ronald E. Smith, M.D. 

Department of Ophthalmology, University of South- 
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Doheny Eye Foundation. This study was supported 
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Los Angeles, CA 90033. 

Anaerobic bacteria are being more commonly 
recognized as causes of ocular infections.! This 
results from both increased clinical awareness 
and improved methods of culturing and identi- 
fication. Propionibacterium acnes is a gram- 
positive, non-sporeforming, anaerobic bacteri- 
um with variable morphologic characteristics 
ranging from pleomorphic to rod-shaped. It 
has been identified as the causative agent in 
cases of conjunctivitis, keratitis, canaliculitis, 
dacryocystitis, endophthalmitis, and periorbi- 
tal cellulitis.‘ Additionally, it has been com- 
monly identified as present in the conjunctival 
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sac of healthy eyes. We recently saw a case of 
P. acnes endophthalmitis following ocular trau- 
ma. 

On July 10, 1985, a 10-year-old boy was hit in 
the left eye with a pair of tweezers. He under- 
went primary repair of an extensive corneal 
laceration that same day and was referred here 
on the second postoperative day because of 
suspicion of a ruptured lens capsule and infec- 
tious endophthalmitis. Visual acuity was R.E.: 
20/20 and L.E.: light perception with accurate 
projection. Biomicroscopic examination of the 
left eye showed a 6-mm irregular corneal lace- 
ration that appeared to be well repaired. An 
anterior chamber fibrinous reaction and a 5% 
hypopyon were noted along with a ruptured 
lens capsule and cataractous lens (Figure). 
B-scan ultrasonography showed vitreous opaci- 
ties but no retinal detachment. We treated the 
patient with intravenous cefazolin sodium and 
tobramycin sulfate, hourly topical fortified 
cefazolin and tobramycin, and prednisolone 
acetate 1%. On the third day after trauma we 
performed a lensectomy and anterior vitrec- 
tomy; vitreous aspirates were cultured on 
blood agar, chocolate agar, mannitol salt agar, 
Sabourauds’ agar, and thioglycollate broth. On 
the third day after incubation at TG, 
minimal growth was noted at the bottom 
of the thioglycolate medium tube. This was 
recultured anaerobically on Brucella 5% blood 
agar and K-V laked blood agar. The API 20-A 





Figure (Beatty and associates). Sutured corneal 
laceration and fibrinous anterior chamber rèaction 
with hypopyon. 


system (Analytab Products Division of Ayerst 
Laboratories, Inc.) was employed on the pure 
culture to determine that the genus and species 
of the anaerobic bacterium was P. acnes. The 
organism was sensitive to ampicillin, bacitra- 
cin, chloramphenicol, penicillin, cephalothin, 
erythromycin, and vancomycin, and resistant 
to tobramycin. Postoperative therapy included 
intravenous cefazolin and topical fortified baci- 
tracin and cefazolin. No other organisms were 
ever isolated. On follow-up examination two 
months after surgery, the patient was asympto- 
matic and showed no evidence of infection. The 
anterior chamber was clear and the retina flat. 
Visual acuity was correctable to 20/40 — 1. 

There have been nine reported cases of en- 
dophthalmitis caused by P. acnes.™ Six of these 
cases were postoperative infections and three 
followed trauma. Propionibacterium acnes was 
isolated in all cases but was present as a mixed 
infection in two of the postoperative cases and 
one of the traumatic cases. Propionibacterium 
acnes was proven by culture to be the causative 
agent of endophthalmitis in two eyes following 
intraocular lens insertion.‘ Because of the ubiq- 
uitous nature of these organisms and consider- 
ing the low frequency of reported isolations, 
P. acnes and other anaerobic bacteria may be 
more common causes of ocular infections than 
has been previously realized. A possible expla- 
nation is that although infections caused by 
non-sporeforming anaerobes may go undiag- 
nosed, they frequently respond clinically to 
broad spectrum antibiotic treatment. Our case 
demonstrates the value of performing anaero- 
bic cultures on all cases of suspected endoph- 
thalmitis. Samples should be placed immedi- 
ately into thioglycolate medium and incubated 
at 37 C. Our laboratory holds cultures for five 
days until reporting them as “no growth.” 

Tetracycline was once widely used in anaero- 
bic infections. Because of rather widespread 
resistant strains of anaerobes, tetracycline is 
now much less useful. Pencillin G is the drug of 
choice for anaerobic infections; however, re- 
sistance to penicillin is common. Aminoglyco- 
sides are generally inactive against the majority 
of anaerobes, and have shown poor activity 
against P. acnes. Cephalosporins, semisynthet- 
ic penicillins, clindamycin, and erythromycin 
have been shown to be effective against P. 
acnes. It is therefore important to monitor anti- 
microbial resistance of anaerobic bacteria. Sus- 
ceptibility testing of each isolate should be 
used to guide therapy. 

We are reporting this case to emphasize the 
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importance of considering anaerobic bacteria 
when treating patients with endophthalmitis. 
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Performing Outpatient Fluid-Air 
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Surgery 
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mology, University of Wisconsin Medical School, F4/338 
Clinic Science Center, 600 Highland Ave., Madison, WI 
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Outpatient fluid-air exchange is an innova- 
tive technique which is rapidly becoming an 
accepted procedure (G. Blankenship, unpub- 
lished data, and Landers and associates'). After 
conventional vitrectomy surgery for a vitreous 
hemorrhage, rebleeding into the liquid vitre- 
ous may delay visual recovery. A vitreous 
washout procedure (performed as an inpatient 
procedure in the operating room) is one meth- 
od of dealing with this problem. We believe, 
however, that an outpatient fluid-air exchange 
is the treatment of choice. This technique is 
simple and is more cost-effective than the con- 
ventional inpatient vitreous washout proce- 
dure. 


In our experience, the most frequent compli- 
cation from the fluid-air exchange (using a 
single-syringe technique with alternating fluid 
aspiration and air injection) is the formation of 
multiple small air bubbles resembling fish eggs 
in more than 50% of cases. This prevents clear 
visualization of the fundus and may preclude 
subsequent laser photocoagulation. Our sec- 
ond most frequent complication is overinflation 
of the globe with excess air. We have modified 
the technique for outpatient fluid-air exchange 
in an effort to prevent these complications. 

After retrobulbar anesthesia and insertion of 
an eyelid speculum, the patient is placed ona 
cart on his side. The operated on eye should be 
on the more dependent side. Using a 26- or 27-g 
%s-inch-long needle attached directly to an 
empty 5-ml syringe, the surgeon penetrates the 
vitreous cavity in the horizontal meridian from 
the temporal side 3.5 mm posterior to the cor- 
neoscleral limbus. The needle is passed directly 
through the conjunctiva and sclera with a firm 
and steady motion, pointing away from the 
crystalline lens. Next, the assistant inserts a 
second needle of equal caliber into the vitreous 
cavity. This is inserted 3.5 mm posterior to the 
corneoscleral limbus on the nasal side of the 
horizontal meridian (Figure). Sterilized tubing 
connects the second needle to the output of an 





Figure (Miller, Chandra, and Stevens). Insertion of 
the two needles. 
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automated air-fluid exchange device with the 
intraocular pressure set to approximately 25 
mm Hg. The machine is turned on and the 
liquid vitreous is slowly aspirated with the 5-ml 
syringe. Simultaneously, a single enlarging 
bubble of air automatically replaces the aspirat- 
ed vitreous fluid. The intraocular pressure re- 
mains fixed throughout this procedure and no 
repetitive collapsing and overinflation of the 
globe occurs. Once all the vitreous fluid has 
been aspirated, the temporal needle (connected 
to the syringe) is removed from the eye and the 
needle connected to the air supply is then 
removed from the eye. 

The primary disadvantage of this technique 
is that two trained individuals are required to 
position needles inside the eye simultaneously. 
Theoretically, with this technique the risk of 
damaging the lens or the risk of causing en- 
dophthalmitis may be greater than with the 
single-needle technique, but we have experi- 
enced neither complication to date. 
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Optical distortions caused by implanted in- 
traocular lenses are known phenomena. Fewer 
distortions are noticed with posterior chamber 
traocular lenses,' and these occur only when 
intraocular lens is decentered. One of our 
nts had optical aberrations from the four 
positioning holes of a centrally placed posterior 
chamber intraocular lens. 











A 47-year-old man underwent an extracapsu- 
lar cataract extraction in his right eye with 
posterior chamber lens implantation (J-loop 
with an optical portion diameter of 6 mm). The 
surgery and postoperative course were un- 
eventful. Postoperative visual acuity in his 
right eye was 20/25 with a +0.75 x 180 correc- 
tion. The intraocular pressure was normal, and 
biomicroscopy of the anterior segment showed 
no abnormalities. The pupil was round, dilat- 
ing in darkness up to 7 mm in diameter. The 
posterior chamber implant was well centered. 
The posterior capsule was intact and transpar- 
ent centrally with minute peripheral opacifica- 
tions. The vitreous was clear and the posterior 
pole was normal. The visual acuity in the left 
eye was light perception only, with a normal 
anterior segment and a mature cataract. The 
pupil was equal in diameter and response to 
the right one. The patient is a candidate for 
cataract extraction in his left eye as well. 

Although he had good postoperative visual 
acuity, the patient was not satisfied because of 
four light points that he noticed in darkness 
around light sources. This aberration was dis- 
abling in nocturnal driving conditions. While 
watching his automobile dashboard, which 
contained red, orange, and green lights, he 
saw the four extra light points peripheral to 
each central light ‘source. He also noticed that 
the circumferential points got closer to the 
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Fig. 1 (Rosner, Sharir, and Blumenthal). A sche- 
matic drawing by the patient of the four extra light 
points he saw when watching a pocket flashlight (the 
middle circle). 
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Fig. 2 (Rosner, Sharir, and Blumenthal). The posi- 
tioning holes of the implanted posterior chamber 
lens seen with a pupil measuring 6.5 mm. 


center when he bent toward the light source. 
The patient, by self-training, found that dimin- 
ishing his interpalpebral fissure caused the two 
upper lights to disappear while chin elevation 
obviated the bottom pair. This maneuver per- 
mitted him to distinguish real images from 
others, Figure 1 is a schematic drawing by the 
patient of the four extra light points he saw 
when watching a pocket flashlight, which fully 
corresponded with the four positioning holes 
of the posterior chamber lens implant (Fig. 2). 

As the pupillary size rarely exceeds 4 mm in 
diameter in photopic conditions, implant diam- 
eters of 6 mm in their optical portion generally 
suffice.” It is obvious that a centrally postioned 
implant of this diameter can cause optical aber- 
rations with extremely dilated pupils in scotop- 
ic conditions. 

Pupillary size in darkness should be mea- 
sured before cataract surgery to anticipate the 
possibility of optical aberrations from the posi- 
tioning holes of the intraocular lens. A posteri- 
or chamber intraocular lens without holes in 
the optical portion should be considered in 
eyes with large pupils. 
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Bilateral Horizontal Gaze Palsy and 
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The focus of pathology in cases with acute 
isolated bilateral ophthalmoplegia affecting 
both vertical and horizontal gaze remains con- 
troversial, It is difficult to conceive of an intra- 
parenchymal brainstem or supratentorial le- 
sion that would affect only horizontal and 
vertical eye movements with complete sparing 
of adjacent neurologic pathways. Multiple cra- 
nial neuropathy, and myoneural junction le- 
sions would more easily explain this constella- 
tion of signs. 

I examined a patient with bilateral total hori- 
zontal ophthalmoplegia and slowed vertical 
saccades in whom several lesions compatible 
with demyelination were present on magnetic 
resonance imaging. One lesion was midline in 
the dorsal caudal pons in the location of the 
sixth nerve nuclei. 

A 40-year-old man developed horizontal di- 
plopia and difficulty moving his eyes in the 
horizontal plane. There was no associated 
headache, weakness, numbness, or other neu- 
rologic symptoms. 

Examination on Oct. 16, 1984, showed nor- 
mal visual acuity and visual fields. Pupils were 
normal. There was no blepharoptosis or prop- 
tosis on either side. Horizontal movement of 
each eye was absent. Pursuit was normal in the 
vertical plane but saccades were slow. No nys- 
tagmus was detected. Rapid head turning 
(doll’s head phenomenon) failed to evoke hori- 
zontal movements. Results of an edrophonium 
chloride test and a forced duction test were 
negative. Neurologic examination results were 
normal including brisk peripheral reflexes. A 
regimen of prednisone, 60 mg daily, was 
begun. Examination one week later showed 50 
degrees of movement of each eye to either side. 
At this time severe pharyngitis developed and 
oral penicillin was begun. Prednisone was 
gradually eliminated and examination on Dec. 
11 showed normal extraocular movements. Ver- 
tical saccades were normal. Two days later, the 
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Figure (Slavin). Left, Transverse spin-echo image of the caudal pons with an echo delay of 120 msec and a 
repetition time of 2,120 msec demonstrates a midline area of increased signal intensity anterior to the fourth 
ventricle (arrow). This Tə weighted image shows the cerebrospinal fluid within the fourth ventricle (open arrow) 
and prepontine cistern as white. Right, Midsagittal image demonstrates the lesion in the dorsal caudal pons at 


the pontomedullary junction. 


patient had numbness of the right arm and the 
right side of his chest and face. Magnetic reso- 
nance imaging was performed and showed 
multiple small areas of increased signal with 
long T: characteristics (Figure). One lesion was 
present in the brainstem situated just anterior 
to the floor of the fourth ventricle. A second 
lesion was present in the deep frontal region 
and a third lesion was present in the periven- 
tricular left frontoparietal area. Cerebrospinal 
fluid was acellular with a normal protein con- 
centration. Oligoclonal bands were present. 
Prednisone, 20 mg daily, was reinstituted and 
one week later the patient had intermittent 
numbness in the right fingertips only. After 
discontinuation of the corticosteroids, numb- 
ness in the left hand and fingertips developed. 

The abducens nucleus is thought to contain 
neurons that innervate the ipsilateral lateral 
rectus muscle and internuclear neurons that 
innervate the contralateral medial rectus mus- 
cle through a projection in the medial longitu- 
dinal fasciculus. Thus the horizontal pontine 
gaze center seems to reside within the 


abducens nucleus proper. Involvement of the 
adjacent paramedian pontine reticular forma- 
tion also may result in frank conjugate horizon- 
tal versional abnormalities or in diminished 
velocity of horizontal saccades. There is evi- 
dence that the paramedian pontine reticular 
formation is the location of saccadic burst neu- 
rons where initial discharge leads to the pulse 
phase of the saccade.! Vertical saccadic and 
versional disturbance is usually ascribed to 
lesions in the mesencephalon. The rostral in- 
terstitial nucleus of the medial longitudinal 
fasciculus located in the prerubral fields is 
important in the generation of vertical saccades 
in both directions and contains the vertical 
burst neurons.” Ascending pathways from the 
paramedian pontine reticular formation to the 
rostral interstitial nucleus of the medial longi- 
tudinal fasciculus have been demonstrated and 
bilateral pontine lesions in the monkey have 
been reported to impair vertical saccades.” 
Selective rostral pontine lesions in the mon- 
key also produced horizontal saccadic palsy 
only, whereas lesions of the caudal pons pro- 
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duced both horizontal and vertical palsy. Clin- 
ical reports of pontine lesions in humans incon- 
sistently show abnormalities with voluntary 
vertical gaze despite caudal involvement.*® 

Total bilateral horizontal palsy and dimin- 
ished velocity of vertical saccades in my patient 
may be explained solely by the midline lesion 
in the caudal pons anterior to the fourth ventri- 
cle demonstrated on magnetic resonance imag- 
ing. However, an additional small lesion in the 
mesencephalon not present radiographically 
cannot be categorically excluded. 
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When Levatin' described the alternating light 
test for relative afferent pupillary defects, he 
noted that there was normally a small constric- 


tion of the pupils in response to movement of 
the light from one eye to the other. This initial 
constriction has occasionally been attributed to 
the brief interval of darkness that occurs be- 
tween successive stimuli as the light crosses the 
nose.” I tested this theory using pupillography, 
and I found that the brief interval of darkness 
in the alternating light test has little or no effect 
on subsequent pupillary reactions. 

I recorded pupillary responses in six normal 
subjects (two men and four women) ranging in 
age from 23 to 42 years. I used a binocular 
television pupillometer and photostimulator. 
The light source for each eye was positioned 3 
degrees 10 minutes temporal to fixation and 6 
degrees 54 minutes below the horizontal merid- 
ian. Each light stimulus was generated by the 
opening and closing of a mechanical shutter in 
front of one of the light sources; consequently, 
each stimulus had a square wave configuration. 

Five different stimulus sequences were used: 
(1) alternate stimulation of each eye for three 
seconds (total period, six seconds); (2) alternate 
stimulation of each eye for three seconds witha 
Q.3-second delay between each stimulus (total 
period, 6.6 seconds); (3) alternate stimulation 
of each eye for one second (total period, two 
seconds); (4) alternate stimulation of each eye 
for one second with a 0.3-second delay between 
each stimulus (total period, 2.6 seconds); and 
(5) alternate stimulation of each eye for 0.7 
second with a 0.3-second delay between each 
stimulus (total period, two seconds). I decided 
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Fig. 1 (Cox). Portion of the pupillographic tracing 
from one subject. The recording runs from left to 
right. Zero is toward the bottom of each section. 
Only the responses of the left pupil are shown. OD 
(right eye) and OS (left eye) indicate the eye being 
stimulated, and the dashed lines delimit the interval 
of stimulation: (A) alternate stimulation of each eye 
for one second with no delay between successive 
stimuli; (B) alternate stimulation for one second with 
a 0.3-second delay between successive stimuli. 
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to use a delay of 0.3 second after timing the rate 
of swing of a hand-held light by three exami- 
ners. 

The responses of right and left eyes in each 
subject were averaged together. The mean re- 
sponses under testing conditions 1 and 2 were 
compared statistically with the Mann-Whitney 
test and those under conditions 3, 4, and 5 with 
the Kruskal-Wallis test.’ 

Figure 1 shows a portion of the pupillograph- 
ic tracing from one subject. Part A illustrates 
the direct and consensual responses of the left 
eye to alternate illumination for one second, 
and part B shows the responses to alternate 
illumination for one second with a 0.3-second 
interval of darkness between stimuli. The am- 
plitude of the initial constriction is only slightly 
larger under the latter condition. Note that the 
redilatations in part B are not all smooth; there 
are secondary constrictions that represent the 
onset of hippus. These secondary constrictions 
tend to decrease the amplitude of the subse- 
quent initial constrictions. 

Figure 2 summarizes the results in all six 
subjects. Each point represents the mean of 
several stimulations; results from the right eye 
and the left eye of each subject are combined. 
Initial constrictions at slower rates of alterna- 
tion of the light tended to be larger. Groups 1 
and 2 were not significantly different, nor were 
Groups 3, 4, and 5. 

During the alternating light test the normal 
pupillary response each time the light moves 
from one eye to the other is an initial constric- 
tion of both pupils followed by an equivalent 
redilatation. The amplitude of the initial con- 
striction is a function of the rate of alternation; 


Fig. 2 (Cox). Amplitudes of ini- 
tial constrictions during the alter- 
nating light test under five differ- 
ent conditions of stimulation. Each 
point represents the average re- 
sponse of both pupils of one sub- 
ject. Group numbers correspond to 
the various testing conditions. 


the longer each retina remains in the dark, the 
larger the pupillary response when it is again 
stimulated by light. The increase in amplitude 
of the initial constriction induced by the delay 
in crossing the nose is negligible; in this small 
study the differences were not statistically sig- 
nificant. 
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We treated a young patient with an inflamma- 
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tory lesion of both lacrimal glands with intrale- 
sional corticosteroids and achieved a similar 
gratifying response to that described by 
Bersani and Nichols.’ A 13-year-old girl who 
came to the Albany Medical Center Hospital 
had swelling and some tenderness over the left 
eye and the region of the left lacrimal gland. A 
mass’ was palpated in the left lacrimal gland 
fossa and confirmed on computed tomography 
(Fig. 1). An incisional biopsy of this mass dis- 
closed a chronic inflammation of the lacrimal 
gland with epithelioid cells and some giant 
cells. A tentative diagnosis of inflammatory 
pseudotumor was made and the patient was 
given a regimen of 60 mg of prednisone daily. 
The patient had a dramatic response to the 
prednisone, with resolution of the mass and 
discomfort over a one-week period. Corticoste- 
roids were tapered to alternate days. The pa- 
tient, however, had swelling and discomfort in 
her right lacrimal gland fossa one month later. 
A trial with a nonsteroidal anti-inflammatory 
agent (naproxen sodium) failed to relieve her 
discomfort. Tapering the prednisone from 60 
mg every other day was unsuccessful during 
the following month. The patient had signifi- 
cant weight gain, acne, and mood changes, 
which made it essential for us to consider 
alternate forms of therapy. Continued discom- 
fort in the left and right lacrimal gland fossa 
prompted us to inject the left lacrimal gland 
with a mixture of 40 mg of triamcinolone/ml 
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Fig. 1 (Krohel, Carr, and Webb). Computed tomog- 
raphy showed a left lacrimal gland mass. The lesion 
was diffusely infiltrating with involvement of the 
lacrimal gland and lateral rectus muscle, and pro- 
duced enhancement of the scleral-uveal ring consis- 
tent with an inflammatory pseudotumor. 





and 6 mg of betamethasone/ml. The patient 
noted a dramatic decrease in discomfort and 
swelling three days after her injection. On 
examination two weeks later, there was no 
palpebral swelling and the lacrimal gland mass 
could no longer be palpated. During the next 
month, we were able to taper off corticosteroids 
completely. The patient had no recurrence of 
swelling or pain in the left lacrimal gland fossa. 
The pain in the right lacrimal gland fossa wors- 
ened and a repeat computed tomography at 
that time showed complete resolution of the 
left lacrimal gland fossa mass (Fig. 2, large 
arrow) with mild enlargement and inflamma- 
tion involving the right lacrimal gland (Fig. 2, 
small arrow). The right lacrimal gland was 
injected in a similar fashion. During the follow- 
ing month, the patient noted a complete resolu- 
tion of pain and swelling of the right lacrimal 
gland as well. She has not been taking cortico- 
steroids for a period of eight months and has 
had no recurrence of her problems. The patient 
had a normal complete blood count with no 
eosinophilia, a normal gallium scan, but an 
abnormal angiotensin-converting enzyme level, 
which was 42.6 (normal range, 11 to 29). 
A presumptive diagnosis of sarcoidosis was 
considered despite the lack of a classic non- 
caseating granulomatous disease process on 
pathologic examination. 

Both orbital inflammatory pseudotumor and 
orbital sarcoidosis are indications for systemic 








Fig. 2 (Krohel, Carr, and Webb). Resolution of the 
left lacrimal gland mass following intralesional corti- 
costeroid therapy. There was mild enhancement and 
enlargement of the right lacrimal gland, which sub- 
sequently also responded to intralesional corticoste- 
roid therapy. 


Vol. 101, No. 1 


Letters To The Journal 123 





corticosteroid therapy. Patients generally re- 
spond well to high-dose corticosteroids in both 
instances. Tapering off these medications is 
sometimes difficult since recurrences are com- 
mon. Radiation therapy is an accepted alterna- 
tive for the treatment of orbital inflammatory 
pseudotumor, but is generally not used for 
patients with orbital sarcoidosis.*’ We were 
reluctant to recommend radiation therapy to 
both orbits in this patient because of her young 
age and significant parental reluctance to allow 
her to undergo this form of therapy. We used a 
combination of triamcinolone and betametha- 
sone as we and others have had great success in 
treating orbital capillary hemangiomas with 
this combination.* Our experience with this 
case leads us to suggest intralesional orbital 
corticosteroids for palpable orbital inflammato- 
ry lesions when dealing with patients who 
have significant side effects from systemic cor- 
ticosteroids. 
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EPI Inadequate tying of sutures during strabis- 
_... mus surgery can result in a partially slipped 
iscle. This can occur if the sutures slip dur- 
he actual process of tying a knot, or if there 
“blind loop” of suture under the muscle. 
ring the sutures, once knotted, can be risky 
‘because it can cause fraying of the suture mate- 












Figure (Kushner). Schema of technique for tight- 
ening sutures during strabismus surgery. 


rial, and it may be impossible if the sutures 
have already been cut short. Replacement of a 
new suture in the cut end of the muscle can 
often be difficult because the normal muscle 
architecture is distorted once the muscle has 
been cut off the globe. A simple technique can 
remedy this problem. 

If this problem has occurred (Figure, top), a 
piece of the same suture used to secure the 
muscle is passed under the knot and brought 
out through the sclera somewhere anterior to 
the knot (Figure, middle). Usually it can be 
passed through the original insertion. When 
this piece of suture is tied securely, the muscle 
will be pulled into proper position (Figure, 
bottom). 





124 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 





Correspondence 


Correspondence concerning recent articles or other mate- 
rial published in THE JoURNAL should be submitted within 
six weeks of publication. Correspondence must be typed 
double-spaced, on 81⁄2 X 11-inch bond paper with 14-inch 
margins on all four sides and should be no more than two 
typewritten pages in length. 

Every effort will be made to resolve controversies between 
the correspondents and the authors of the article before 
formal publication. 

THE JOURNAL does not publish correspondence dealing 
with Letters. Such communications should be directed to 
the authors. 


Echographic and Histologic Tumor 
Height Measurements in Uveal 
Melanoma 


EDITOR: 

In their article ‘“Echographic and histologic 
tumor height measurements in uveal melano- 
ma” (Am. J. Ophthalmol. 100:454, Sept. 
1985), D. H. Nicholson, S. Frazier-Byrne, 

M. T. Chiu, J. Schiffman, and E. K. Novinski 
stated that ‘“echographic’’ tumor height can 
be related to histologic height by means of a 
linear least-squares regression equation. They 
also assume that the ‘‘echographic’’ tumor 
height corresponds to the actual in-vivo 
anterior-posterior dimension of the tumor. 
Examination of the study suggests that the 
assumption and conclusion are in error. The 
authors make a mistake in using a velocity 
conversion factor of 1,500 m/sec, which is less 
than the speed of sound in saline at 37 C. I 
am unaware of any carefully documented and 
verified report of velocity this low in any bio- 
logic tissue with the exception of fat. We have 
used values of 1,600 m/sec and more. The 
only experimentally documented speed of 
sound value for uveal malignant melanoma is 
1,660 m/sec.! Recalculation with this value in- 
dicates that the discrepancy between the 
echographic and histologic height increases 
an additional 10.66% per case. 

Recalculation of the authors’ substudy 
(Table 2), excluding Case 4 which has a miss- 
ing datapoint and remembering that fixation 
reduces water content (causing an increase of 
approximately 2% to 3% in the velocity of 
sound of tissues**), shows that the mean dif- 


ference between echographic height post fixa- 
tion and histologic height increases to approx- 
imately 2.43 mm with fixation accounting for 
approximately 41% of tumor shrinkage and 
histologic processing accounting for 59% 
(compared with their values indicating that 
53% of the error can be attributed to fixation 
and a 47% to further histologic processing). 

The authors imply in their discussion that 
tumor shrinkage and histologic processing are 
the reasons for the discrepancy between echo- 
graphic height and histologic height. That 
embedding and sectioning would account for 
59% (or even 47%) of the tumor shrinkage 
does not seem plausible. A more likely reason 
for this discrepancy is that there is a system- 
atic error in their measurement technique. 
The most likely possiblities for such an error 
are: (1) the echoes selected for measurement 
did not represent the true tumor boundaries; 
(2) the use of a low-frequency, unfocused 
transducer to measure the curved surfaces of 
the anterior tumor boundary and anterior 
scleral wall; or (3) the use of calipers and 
photographs to measure distances rather than 
using more accurate electronic interval coun- 
ters. 

It is unfortunate that Nicholson and associ- 
ates did not section the fresh eyes at time of 
enucleation in the substudy and measure the 
tumors for comparison with the echographic 
height measurements before and after enucle- 
ation. If this had been done we might know 
more about the accuracy of this techique and 
the possible source of the probable system 
error. 

The authors of this article stress the possi- 
ble importance of thickness staging in assess- 
ing survival of cohorts of melanoma patients 
receiving different therapies. The use of an 
inaccurate measuring system would not only 
affect successful analysis of data but could 
also have potentially disastrous effects if used 
to assign patients to an appropriate treatment 
group. 

In the second paragraph of the introduc- 
tion, the authors state that “A-scan echo- 
graphy- is the most accurate modality in com- 
mon use for biometry of the eye... ’’ and 
refer to a text of which I am coauthor. 
“Standardized echographic’’ techniques are 
not equivalent with the A-scan ultrasonic bio- 
metric techniques discussed in that text. 

D. JACKSON COLEMAN, M.D. 
New York, New York 
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Reply 


EDITOR: 

Long before echographic measurements 
were applied to ocular tissues, uveal melano- 
ma was observed to shrink after formalde- 
hyde fixation and histologic preparation. 
Jensen,' for example, estimated the shrinkage 
factor to be approximately 30%. Our paper 
simply shows that tumors are larger when 
measured in vivo by standardized A-scan 
echography than when measured in the pa- 
thology laboratory. Because pathology meas- 
urements cannot be made in tumors treated 
by nonenucleation techniques, and because 
pathology measurements are the end result of 
a series of uncontrollable and unpredictable 
shrinkage artifacts, we believe that such 
measurements are of limited value in control- 
ling tumor size as a variable in studies relat- 
ing tumor size to treatment outcome. 

Coleman points out that standardized 
A-scan echography is not a perfect in vivo 
measuring device. In vitro sound velocity ina 
single specimen of uveal melanoma tissue 
(frozen, sectioned, and rewarmed) yielded a 
value of 1,660 m/sec.* Coleman relies on this 
flawed preliminary report to recommend a 
value of “1,600 m/sec and more.” The range 
of human soft-tissue sound velocities, mea- 
sured in vivo in the references cited by 
Coleman is 1,470 to 1,610 m/sec.* We used 
1,550 m/sec (the 1,500 was a typographical 
error), a convention based on studies in 
nonocular human tissue.‘ 

Our Table 2 shows that echographic tumor 
height does not change immediately after 
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enucleation, prior to fixation. Thus, differenc- 
es between echographic and histologic meas- 
urements are not caused by blood loss, vascu- 
lar deturgescence, or other hypothetical fac- 
tors that might result from enucleation itself. 

The third paragraph of Coleman’s letter re- 
iterates his well-known objections to the accu- 
racy of standardized A-scan measurements. 
We reject his argument for the following rea- 
sons: 

1. The standardized A-scan probe emits a 
parallel sound beam, in contrast with the fo- 
cused beam in Coleman’s system.’ In the 
technique we use, smooth, steeply rising sur- 
face spikes are obtainable only when perpen- 
dicular sound beam exposure has been 
achieved. Thus, the anterior and posterior 
tumor surfaces and inner sclera produce very 
distinct spikes which cannot be confused with 
other interfaces.° 

2. The standardized A-scan probe has an 
effective frequency of 8 mHz, providing more 
than adequate resolution for accurate tissue 
measurements. Tumor measurements are per- 
formed at low sensitivity settings where the 
narrowed, parallel sound beam allows clear 
definition and accurate measurement of tumor 
and scleral interfaces.° 

3. A comparative study of time interval 
measurements using (1) calipers and photo- 
graphs, (2) computer bit-pad, and (3) elec- 
tronic gates showed no significant differences 
among the three (K. C. Ossoinig, personal 
communicationn, November 1985). 

Not only is Coleman’s argument wrong, in 
our opinion, it is irrelevant. It doesn’t matter 
whether sound velocity in melanoma tissue is 
1,550 or 1,600 m/sec. It doesn’t matter if “true 
tumor boundaries” are defined by the spikes 
we measure. As long as the inherent mea- 
surement artifacts are reproducible and con- 
sistent, the fact that ‘“echographic height’ 
isn’t the same as “absolute height” doesn’t 
matter: 6-mm tumors in one center or treat- 
ment group will be as high as 6-mm tumors in 
another center or treatment group, as long as 
both are measured in vivo by standardized 
A-scan echography. 

DON H. NICHOLSON, M.D. 
SANDRA FRAZIER-BYRNE 
MARK T. CHIU, M.D. 
JOYCE SCHIFFMAN, M.S. 

J. RANDALL HUGHES, B.S. 
EILEEN K. NOVINSKI 
Miami, Florida 
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Echographic and Histologic Tumor 
Height Measurements in Uveal 
Melanoma 


EDITOR: 

We read with interest the recent article, 
‘“Echoographic and histologic tumor height 
measurements in uveal melanoma,” (Am. J. 
Ophthalmol. 100:454, Sept. 1985). D. H. Nich- 
olson, S. Frazier-Byrne, M. T. Chiu, J. S. 
Schiffman, J. R. Hughes, and E. K. Novinski 
state that their ‘‘observations relate directly to 
the current controversy regarding patient sur- 
vival after enucleation vs radiation treat- 
ment.” They further stated that “The two dif- 
ferent measurement techniques automatically 
assign larger tumors to the enucleation treat- 
ment group and, hence, bias survival results 
in favor of irradiation.” Their results suggest 
that a tumor measured histologically in the 
enucleation group could be called medium 
whereas the same tumor in the irradiation 
group assessed by ultrasound could be called 
large. 

This argument as it relates to the article on 
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comparison of survival rates cited by these 
authors' makes the following assumptions: (1) 
height is a significant independent predictor 
of survival among patients with uveal mela- 
noma; (2) height was used as the measure of 
tumor size in the cited article. Several studies 
have shown that largest tumor dimension is 
the most important determinant of size relat- 
ed to survival among patients treated by both 
enucleation?’ and irradiation.* Height was not 
an independent predictor of outcome in these 
studies. In our paper,' size was assessed in 
both groups by largest tumor dimension, 
which in 99% of the cases was tumor diame- 
ter and not height. Thus, the difference be- 
tween echographic and histologic measure- 
ments of height found is not directly relevant 
to that survival comparison.’ 

The possibility of bias introduced by differ- 
ences in measurements of diameters between 
irradiation and enucleation groups is a possi- 
bility clearly addressed in our article.’ Indeed, 
the analyses were performed after subtracting 
2 mm from the diameter of tumors treated 
with proton irradiation that were more than 5 
mm in height. The analyses were repeated 
after subtracting 2 mm, 3 mm, and 4 mm from 
the diameters of tumors in the proton irradia- 
tion group as discussed' and the results were 
the same. 

Measurement comparisons such as that of 
Nicholson and associates are valuable and il- 
lustrate the necessity of following a standard- 
ized protocol for tumor measurement. Addi- 
tional studies are indicated to evaluate further 
the relationship between clinical, gross mac- 
roscopic, and histologic measurements, in- 
cluding diameter as well as height. We recent- 
ly found that the difference between diameter 
measured by transillumination and that mea- 
sured by histologic slide was dependent on 
the height of the tumor (L. Polivogianis, 
J. M. Seddon, K. Egan, D. Albert, and E. 
Gragoudas, unpublished data). Future 
nonrandomized or randomized treatment 
comparison studies will be able to use such 
information to adjust the diameters of tumors 
in a similar fashion’ but using a more specific 
transformation equation. 

However, at the present time available data 
show that height is not an independent prog- 
nostic factor for survival.'** Therefore, the 
comparison of survival between enucleation 
and proton irradiation’ which uses largest 
tumor dimension as the criterion for size is 
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not biased by differences in the measurement 
of tumor height. 
JOHANNA M. SEDDON, M.D. 
EVANGELOS GRAGOUDAS, M.D. 
DANIEL ALBERT, M.D. 
CHUNG-CHENG HSIEH, PH.D. 
LELA POLIVOGIANIS, M.P.H. 
KATHLEEN EGAN, M.P.H. 
Boston, Massachusetts 
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Reply 


EDITOR: 

Everyone agrees that tumor size is an im- 
portant variable in studies of uveal melano- 
ma. How can we best measure tumor size? 
Seddon and associates' selected largest tumor 
dimension (diameter in 99% of cases) mea- 
sured in the pathology laboratory on eyes 
treated by enucleation and in the operating 
room by transillumination on eyes treated by 
irradiation. They offer no data correlating 
inter-observer differences in making these 
measurements and no data quantitating the 
relation of prefixation and postfixation transil- 
lumination measurements. Their arbitrary de- 
cision to shave 2 mm from the measured 
transillumination diameter in irradiated tu- 
mors greater than 5 mm in height “because 
highly elevated tumors can cast a shadow” 
may or may not be valid. We are pleased to 
learn that they are now subjecting this pre- 
sumption to more rigorous analysis, and we 


look forward to comparing the results of our 
sequential transillumination measurements 
with theirs. 

Seddon and associates were unable to relate 
tumor height to outcome, even though one of 
the pathologic studies’ cited in their criticism 
of our paper shows that patients with tumors 
less than 3 mm in height do have significantly 
better survival than those with thicker tu- 
mors. It is unfortunate that they did not em- 
ploy the more sensitive method of standard- 
ized A-scan echography for tumor thickness 
measurements until after their study was fin- 
ished (personal communication). 

Our report proves that in vivo height of a 
melanoma, measured by standardized A-scan 
echography, is greater than height of the 
same tumor after formaldehyde fixation and 
histologic processing because of artifactitious 
tumor shrinkage of variable degree during 
histologic preparation. Shrinkage is probably 
not peculiar to tumor height alone, but is 
more likely volumetric, affecting any linear di- 
mension (including largest tumor diameter) 
used to assess volume. 

In our opinion, the shrinkage artifact seri- 
ously limits the value of pathologic measure- 
ments in studying the relationship of tumor 
size to treatment outcome. Even if a popula- 
tion-based mathematical correction is applied, 
the shrinkage in individual cases varies wide- 
ly (see our Figure) and may well vary from 
one pathology laboratory to another. 

Our initial question thus becomes, “how 
can we best measure tumor size in vivo?” 

Sequential stereoscopic fundus photographs 
are useful in following individual patients 
and their response to treatment, but photo- 
graphs cannot be used to provide more than a 
rough estimate of absolute tumor diameter.’ 

Transillumination measurement of posterior 
melanomas involves an operative procedure, 
is not appropriate for melanomas followed 
without treatment, for those treated with 
techniques not requiring a conjunctival inci- 
sion, or in eyes with heavy pigmentation or 
hemorrhage. Therefore, even if future studies 
define its precision and accuracy, transillumi- 
nation lacks general clinical applicability. 

At the present time tumor size in vivo is 
best measured by standardized A-scan echog- 
raphy of tumor height. We are currently de- 
veloping techniques for measuring lateral di- 
mensions echographically and calculating 
tumor volume, as well. 
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A typographical error in our paper should 
be corrected (page 455): “Time was converted 
to distance in millimeters by assuming an av- 
erage tissue sound velocity of 1,550 meters 
per second.” 

DON H. NICHOLSON, M.D. 
SANDRA FRAZIER-BYRNE 
MARK T. CHIU, M.D. 
JOYCE SCHIFFMAN, M.S. 

J. RANDALL HUGHES, M.S. 
EILEEN K. NOVINSKI 
Miami, Florida 
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Hematologic Reactions to Carbonic 
Anhydrase Inhibitors 


EDITOR: 

In their article, “Hematologic reactions to 
carbonic anhydrase inhibitors” (Am. J. Oph- 
thalmol. 100:79, July 1985), F. T. Fraunfelder, 
S. M. Meyer, G. C. Bagby, Jr., and M. W. 
Dreis summarized 79 cases of hematopoietic 
toxicity in patients who were being treated 
with carbonic anhydrase inhibitors. Because 
of this potentially lethal reaction, the authors 
recommended that patients initiating carbonic 
anhydrase inhibitor therapy have a hematocrit 
and hemoglobin determination, white blood 
cell count with differential, reticulocyte count, 
and platelet count, and that these tests be 
repeated every six months thereafter. While 
we agree that the secondary blood dyscrasias 
are serious complications, we wonder wheth- 


er routine blood tests are justified given the 
rarity of these reactions and our lack of 
knowledge about drug-induced bone marrow 
depressions. 

As the authors indicated, there are two clin- 
ical patterns of drug-induced bone marrow 
toxicity. The first pattern is a dose-dependent 
marrow suppression which is reversible upon 
cessation of therapy. The suggested mecha- 
nism for this reaction is a decreased matura- 
tion and proliferation of differentiated cells, 
rendering them temporarily ineffective. The 
second pattern of bone marrow suppression is 
an idiosyncratic reaction which is not dose- 
related and which is not aborted by stopping 
therapy. The suggested mechanism for this 
reaction is a change in the genetic structure of 
the marrow stem cells that renders them per- 
manently incapable of differentiation. Unfor- 
tunately, we do not know what portion of the 
carbonic anhydrase inhibitor-induced reac- 
tions are idiosyncratic and what portion are 
dose-related. 

Regular blood tests might protect a portion 
of the patients who have the slow-onset, 
dose-related variety of carbonic anhydrase 
inhibitor-associated bone marrow depression. 
However, even in these cases the optimum 
timing for the blood tests is unknown. Most 
of the cases described by Fraunfelder and as- 
sociates occurred within six months of initiat- 
ing therapy. Thus, if the ophthalmologist 
wishes to order blood tests, it seems more 
effective to do them at baseline and every one 
to two months for a period of six to eight 
months rather than every six months as rec- 
ommended. 

The cost of routine blood studies must be 
considered. More than 500,000 new prescrip- 
tions for acetazolamide and methazolamide 
were written in the United States in 1984 (M. 
Bishop, Lederle Laboratories, personal com- 
munication). Baseline and one repeat blood 
test for these patients would cost approxi- 
mately $20 million per year (assuming $20 for 
a complete blood count). Intangible costs for 
lost work time, transportation, and venipunc- 
ture complications must also be included. The 
benefit to our patients and to society for this 
expenditure is unclear. 

A wide variety of drugs can produce bone 
marrow depression. Indeed, Linman! stated 
that “any drug is a potential offender.” If this 
is true, are the same recommendations for 
routine blood tests applicable to most medica- 
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tions we prescribe? If not, where do we draw 
the line? , 

We must also consider the possible medico- 
legal implications of a recommendation that 
comes with imprimatur of the National Regis- 
try of Drug-Induced Ocular Side Effects. If 
unchallenged, the recommendation for rou- 
tine blood tests could set a standard of care 
for the entire country. It is interesting to note 
that most of the major ophthalmic and hema- 
tologic textbooks do not recommend routine 
blood tests for patients receiving carbonic an- 
hydrase inhibitor treatment.*° 

Patients must be warned of the possible 
side effects of the carbonic anhydrase inhibi- 
tors and should be instructed to report any 
changes in physical status including fatigue, 
bleeding, or infection. Given the rarity of the 
reaction and our lack of information about 
carbonic anhydrase inhibitor-induced bone 
marrow suppression, we do not believe that 
routine blood tests are mandatory for patients 
treated with carbonic anhydrase inhibitors. 

TIM JOHNSON, M.D. 
MICHAEL A. KASS, M.D. 
St. Louis, Missouri 
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Reply 


EDITOR: 

Drs. Johnson and Kass are correct in their 
concern over the possible medicolegal impli- 
cations of our report. Our recommendations 
follow those of the manufacturers. They state, 
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“To monitor for hematologic reactions com- 
mon to all sulfonamides, it is recommended 
that a baseline CBC and platelet count be ob- 
tained on patients prior to initiating Diamox 
therapy and at regular intervals during thera- 
py.”! We also agree that patients should be 
warned of the possibility of blood dyscrasias 
and should be instructed to report any changes 
in physical status, including fatigue, bleed- 
ing, or infection. However, these symptoms 
occur only after marrow injury is severe, and 
we would prefer to identify hematologic toxic- 
ity earlier. Although there is much uncertain- 
ty about how often complete blood counts 
should be performed in association with car- 
bonic anhydrase inhibitor therapy, we are 
somewhat encouraged by our findings that 
only 32% of these carbonic anhydrase inhibi- 
tor hematologic reactions were irreversible 
with discontinuation of therapy and that 44% 
of patients were recovering or had recovered 
from hematologic toxicity. Accordingly, we 
advocate routine blood counts in hopes that 
toxicity identified early represents reversible 
toxicity. 

We also agree with Drs. Johnson and Kass 
that although the optimum timing for blood 
tests is unknown, evaluations at baseline and 
every one to two months for a period of six to 
eight months after initiation of therapy would 
be most effective but may not be cost effec- 
tive. Only 10% of our patients were known to 
develop hematologic reactions later than six 
months after the institution of therapy, but 
these reactions can occur as late as five or six 
years after the initiation of therapy. There- 
fore, we still believe that complete blood cell 
counts before treatment and at intervals of 
every six months thereafter are justified, al- 
though these possible hematologic reactions 
following carbonic anhydrase inhibitors are 
rare. 

F. T. FRAUNFELDER, M.D. 

S. MARTHA MEYER, B.S. 
GROVER C. BAGBY, JR., M.D. 
Portland, Oregon 


Reference 


1. Physicians’ Desk Reference, 39th ed. Oradell, 
Medical Economics Co., 1985, pp. 1091 and 1092. 


130 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Endoexcimer Laser Intraocular Ablative 
Photodecomposition 


EDITOR: 

We noted with interest the letter, 
Endoexcimer laser intraocular ablative photo- 
decomposition” (Am. J. Ophthalmol. 99:483, 
April 1985), by M. J. Pellen, G. A. Williams, 
C. E. Young, D.M. Gruen, and M. A. Peters. 
The use of a xenon-chloride excimer laser at 
308 nm to cut vitrerous strands—or for any 
other ocular surgery—in our judgment would 
be a most unfortunate choice. Studies of ad- 
verse biologic effects of ultraviolet radiation 
point to severe hazards to cornea, lens, and 
retina at this wavelength.'’ Further, these ad- 
verse effects do not appear immediately, and 
may therefore go unnoticed during laser sur- 
gery and for some time thereafter. Although 
we recognize that insertion of optical radia- 
tion into the eye via fiberoptics differs signifi- 
cantly from external exposure, the injury 
thresholds determined from external irradia- 
tion can be applied to the intraocular applica- 
tion by considering intraocular absorption 
and scattering.‘ 

The 308-nm wavelength is near the peak of 
the action spectrum for acute cataractogenesis 
determined by Pitts, Cullen, and Hacker,” 
where the threshold at 305 nm was approxi- 
mately 0.04 J/cm’ for exposure durations of 
the order of 1,000 seconds. Pitts, Cullen, and 
Hacker’ also determined a photochemical 
threshold for corneal injury of approximately 
0.06 J/cm? at 305 nm, which was confirmed in 
similar studies by Kurtin and Zuclich.’ Simi- 
larly, the threshold determined in the aphakic 
rhesus monkey for photochemical retinal inju- 
ry was approximately 5 J/cm? at wavelengths 
near 325 nm for similar exposure durations.’ 
Since both effects were shown to the result of 
photochemical injury mechanisms, the expo- 
sure doses for these effects should be largely 
independent of precise exposure duration be- 
tween fractions of a second to several thou- 
sand seconds and the effects of scattered radi- 
ation from multiple intraocular exposures 
would be cumulative over one treatment 
period.’ 

We do not wish to suggest that all ultravio- 
let laser wavelengths would be undesirable in 
this or other surgical applications in the eye. 
However, the choice of wavelength should be 
made with due regard to the absorption by 
target tissue and the potential for injury to 
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adjacent tissues by scattered radiation or pre- 
target absorption.’ For example, in the visible 
spectrum, the argon blue (488-nm) wave- 
length is absorbed in the macular pigment, 
whereas the argon green (514.5-nm) wave- 
length is not.’ Thus, the blue line is totally 
unsuitable for treating disciform lesions with 
neovascular membranes adjacent to the fovea. 
The optimum wavelength for this intraocu- 
lar ablative surgery should be one where 
transmission depth is limited to a few mi- 
crometers or less, and which is not near the 
absorption peaks of DNA. For tissue surface 
cutting such as incisions in the cornea, the 
193-nm wavelength of the argon-fluoride laser 
appears to be the wavelength of choice.*” The 
193-nm wavelength produces ablations with 
extremely smooth surfaces and no detectable 
injury to adjacent tissues. At present the 
choice of an ultraviolet wavelength for cutting 
vitreous strands is limited by the transmission 
properties of both current optical fibers and 
the optic media, as well as other biologic con- 
siderations such as damage to remote tissues. 
A near-term solution to this dilemma is not 
apparent to us. 
JOHN MARSHALL, PH.D. 
DAVID H. SLINEY, M.S. 
London, England 
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Intra-retinal absorption of argon laser irradiation in 
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8. Marshall, J., Trokel, S., Rothery, S., and Schu- 
bert, H.: An ultrastructural study of corneal incisions 
induced by an excimer laser at 193 nm. Ophthalmolo- 
gy 92:749, 1985. 
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Hillenkamp, F., Dehm, E. J., and Adler, C. M.: Exci- 
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Reply 


EDITOR: 

We thank Dr. Marshall and Mr. Sliney for 
their comments on our work. We have shared 
their concerns on the adverse biologic effects 
of ultraviolet radiation since the inception of 
our work. First of all, through precise focus- 
ing and appropriate probe design, we are able 
to limit exposure to nontarget tissues to ener- 
gy densities below the continuous-wave inju- 
ry thresholds.’* Further, the injury thresholds 
determined from external continuous-wave 
ocular irradiation’® may not be applicable to 
pulsed laser radiation conducted through fi- 
beroptic elements. The fiberoptic excimer sys- 
tem delivers energy in intense 8-nsec pulses 
in which nonlinear optical absorption and at- 
tendant relaxation processes that play a negli- 
gible role in continuous-wave studies become 
important. Although the physical processes of 
ultraviolet ablative photodecomposition or 
photoablation are still incompletely under- 
stood, they are thought to involve nonlinear 
events. A research program based on earlier 
work at Argonne’ on the effect of continuous- 
wave ultraviolet light on biologic tissue is 
under way to explore the basic mechanisms of 
pulsed laser radiation interacting with a varie- 
ty of cellular material so as to be able to eval- 
uate the xenon-chloride excimer laser for po- 
tential toxic and mutagenic effects as well as 
the possible hazards addressed by Marshall 
and Sliney. Unless additional investigations 
show otherwise, the xenon-chloride excimer 
laser remains, at this time, a potentially im- 
portant new intraocular cutting instrument. 

GEORGE A. WILLIAMS, M.D. 
Milwaukee, Wisconsin 
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Eyelid Suspension With a Transposed 
Levator Palpebrae Superioris Muscle 


EDITOR: 

In the article, “Eyelid suspension with a 
transposed levator palpebrae superioris mus- 
cle” by R. W. Neuhaus (Am. J. Ophthalmol. 
100:308, August 1985), the author presents 
the use of the levator muscle for a frontalis 
sling as an original technique. This deserves 
some comment because I described a method 
of frontalis suspension with a transposed le- 
vator muscle in 1983 at the second meeting of 
the European Society of Ophthalmic Plastic 
and Reconstructive Surgery. I presented ani- 
mal model and human applications, including 
blepharoptosis with Marcus Gunn phenome- 
non, at the third meeting of the same organi- 
zation. 

Our results have already been published 
and indicate that correction of blepharoptosis 
is obtained by a mechanical suspension of the 
eyelid and by a muscular neurotization of the 
levator muscle.'” 

Additionally, our original technique leaves 
intact the anterior portion of the levator mus- 
cle and makes it possible subsequently to per- 
form a resection of the aponeurotic portion of 
the muscle in order to correct any residual 
blepharoptosis. 

JEAN-MICHEL LEMAGNE, M.D. 
Brussels, Belgium 
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Reply 


EDITOR: 

I thank Dr. Lemagne for his comments re- 
garding my article. Unfortunately, I was not 
present at his oral presentation in Europe to 
hear about his technique. The reprint’ he 
provided, describing his variation of levator 
transposition, was informative. It was not ref- 
erenced in my article since it was published 
in a limited circulation journal, which is not 
indexed with the Medlars system, and was 
published after my article was submitted to 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 

RUSSELL W. NEUHAUS, M.D. 
Austin, Texas 
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Subretinal Neovascularization After 
Experimental Ocular Histoplasmosis in 
a Subhuman Primate 


EDITOR: 

The article, ‘‘Subretinal neovascularization 
after experimental ocular histoplasmosis in a 
subhuman primate” by J. V. Jester and R. E. 
Smith (Am. J. Ophthalmol. 100:252, August 
1985), described the development of subreti- 
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nal neovasculariztion following internal carot- 
id injection of Histoplasma capsulatum organ- 
isms. Acute lesions, for the most part, 
reportedly resolved, and fluorescein studies 
done at 30 months failed to demonstrate typi- 
cal subretinal neovascularization. Neverthe- 
less, histologic techniques documented the 
presence of capillary loops in the subretinal 
space. 

This lack of typical leakage and staining of 
“naturally occurring” subretinal neovascular- 
ization in the diurnal nonhuman primate was 
also observed and reported by us in a previ- 
ous publication describing the clinical picture 
and histopathologic correlation of ‘‘spontane- 
ously occurring” subretinal neovascular mem- 
branes in an aged myopic rhesus macaque.’ 
We observed reduced fluorescence in older, 
larger subretinal neovascular membranes and 
more marked staining in smaller, presumably 
newer, ingrowths. Apparently, this report es- 
caped the notice of Drs. Jester and Smith. 

It is interesting that, although we were able 
to demonstrate obvious ingrowth of choroidal 
vessels through Bruch’s membrane, the stain- 
ing characteristics in the larger, presumably 
older, lesion began to take on the characteris- 
tics of nonleaking retinal vessels with time. 
The study of Okhuma and Ryan’ of the per- 
meability of subretinal neovascular mem- 
branes created by using laser burns can be 
related to this phenomenon of reduced leak- 
age with maturation of subretinal choroidal 
membrane vessels over time. Perhaps the 
monkey is sufficiently different not to be a 
comparable and adequate animal model. Con- 
versely, we may be missing many subretinal 
nets, or nonleaking parts of subretinal nets, 
in humans whose ingrowths have been pres- 
ent for a long time and have matured. 

It would be extremely interesting to pursue 
further studies on “naturally occurring” sub- 
retinal neovascular membranes in the diurnal 
nonhuman primate. We suggest that such 
membranes in the monkey may be related to 
age, myopia, or both, as well as to histoplas- 
mosis. 

THOMAS J. STAFFORD, M.D. 
Evanston, Illinots 

STUART H. ANNESS, M.D. 
Cincinnati, Ohio 

BEN S. FINE, M.D. 
Washington, D.C. 
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Reply 


EDITOR: 

We thank Drs. Stafford, Anness, and Fine 
for their comments and for bringing to our 
attention their observations of spontaneous 
subretinal neovascularization in a subhuman 
primate. Their report had, indeed, escaped 
our notice. We do thoroughly screen our ani- 
mals for any such fundus and fluorescein an- 
giographic abnormalities before inclusion in 
our studies, and have on occasion excluded 
some animals that have had drusen or pig- 
ment epithelial defects. 

We also agree that the significance of non- 
leaky subretinal nets remains unclear. Wheth- 
er this is peculiar to the nonhuman primate or 
whether it suggests a possible subclinical 
human condition remains to be determined. A 
thorough ultrastructural study of “histo 
spots” would perhaps help answer this ques- 
tion. 

JAMES V. JESTER, PH.D. 
RONALD E. SMITH, M.D. 
Los Angeles, California 


Effect of Cataract Surgery on 
Intraocular Pressure Reduction 
Obtained With Laser Trabeculoplasty 


EDITOR: 

I read with interest the article, “Effect of 
cataract surgery on intraocular pressure re- 
duction obtained with laser trabeculoplasty”’ 
(Am. J. Ophthalmol. 100:373, Sept. 1985), by 
S. V. L. Brown, J. V. Thomas, D. L. Budence, 
A. R. Bellows, and R. J. Simmons. I have 
some thoughts that perhaps their conclusions 
were not warranted by the data. They con- 
clude, ‘‘we suggest that it may be beneficial 
for eyes with coexisting cataract and glauco- 
ma to undergo laser trabeculoplasty before 
cataract surgery.” They make this assertion 
despite evidence that cataract surgery has no 
influence on intraocular pressure after trabec- 
uloplasty. 

It is common to find a significant decrease 
in intraocular pressure for a period of time 
after cataract extraction in both glaucomatous 
and nonglaucomatous eyes. One might as- 
sume, therefore, that trabeculoplasty inter- 
fered with this commonly observed postopera- 
tive decrease in intraocular pressure. It may 
be more reasonable to conclude then, that 
after laser trabeculoplasty, cataract surgery 
will not have its commonly observed decrease 
in intraocular pressure. It seems to me, that 
the suggestion that trabeculoplasty be per- 
formed before cataract surgery may not be 
warranted. 

LAWRENCE M. HURVITZ, M.D. 
Sarasota, Florida 








BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Ophthalmic Pathology. An Atlas and Textbook, 
3rd ed. Volumes 1 and 2. By William H. Spen- 
cer. Philadelphia, W. B. Saunders, 1985. Vol. 1, 
608 pages, index, illustrated. $65; Vol. 2, 864 
pages, index, illustrated. $85 


Reviewed by MORTON E. SMITH 
St. Louis, Missouri 


Many years ago, the literary world waited, 
with bated breath, for Katherine Ann Porter’s 
novel, Ship of Fools, which the author had been 
working on for several years. A similar atmos- 
phere surrounds the third edition of Ophthal- 
mic Pathology: An Atlas and Textbook. The 
ophthalmologic world has-been waiting for the 
new edition of this classic textbook for years. 

It has been almost 25 years since the second 
edition appeared. Now that the third edition is 
here, do we sing hosannas over a masterpiece, 
or do we sulk with disappointment? 

Well, it is not a flawless masterpiece but it 
still deserves the label of “classic.” The text is 
written by six of the most outstanding ophthal- 
mic pathologists in this country who, in keep- 
ing with the tradition established with the first 
edition in 1952, have received no compensation 
for their work. Just mentioning their names 
sounds like the Hall of Fame of Ophthalmic 
Pathologists: Spencer (who acted as editor), 
Zimmerman, Font, Green, Howes, and Ja- 
kobiec. 

Ed Howes leads off with a superb chapter on 
Basic Mechanisms in Pathology. The chapter 
takes a vast amount of material and presents it 
in a well organized, readable fashion including 
the appropriate use of schematic drawings. The 
rest of the text is separated into the traditional 
anatomic categories: conjunctiva, cornea, scle- 
ra, lens, retina, vitreous, and a separate chap- 
ter on glaucoma. Volume III will contain uvea, 
eyelids and lacrimal drainage system, optic 
nerve, and orbit. 

The chapters on the cornea, sclera, and glau- 
coma are not as incisive as the chapter on the 
lens and none are as encyclopedic and compre- 
hensive as the chapter on retina. A section on 
retinoblastoma is written in a different style, 
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which I found to be a refreshing change of 
pace. 

Although the overwhelming majority of pho- 
tographs throughout the text are of superb 
quality, a scattering of poorly focused illustra- 
tions is distracting and should not have been 
allowed to occur. Additionally, I would have 
preferred more liberal use of labels and arrows 
on photographs and more schematic drawings. 
Explanatory schematic drawings are still a 
great educational tool for the neophyte. 

Other disappointments include the lack of an 
integrated index in the back of each volume and 
the dearth of color photographs. I hasten to 
emphasize, however, that these flaws do not 
cause irreversible damage to the overall quality 
of the text. 

The authors have done an excellent job of 
writing the text as a clinical-pathologic correla- 
tion of ocular diseases utilizing basic histopa- 
thology as well as updating with the newer 
techniques such as electron microscopy, vitre- 
ous cytology, and immunohistochemistry. 

For whom is this text written? The medical 
student? Practicing ophthalmologist? Ophthal- 
mic pathologist? Ophthalmology resident? Pa- 
thologist? Pathology resident? The answer to 
this question is the secret of the success of this 
text. It is the best and most complete ophthal- 
mic pathology text available today and should 
be owned (or at least borrowed) by every one of 
the abovementioned individuals. 

I am writing this review while the home team 
is on the verge of losing the 1985 World Series. I 
can’t help but be reminded of the 1975 World 
Series when Pete Rose turned to Carlton Fisk 
and said, “Hey, this is one helluva ballgame, 
isn’t it” ...and that’s how I feel about this 
textbook. It might have a few imperfections, 
but I think it is one helluva textbook. 


Maxillofacial Injuries. Volumes 1 and 2. Edited 
by N. L. Rowe and J. L. Williams. New York, 
Churchill Livingstone, 1985. 1014 pages, index- 
es, illustrated. $195. 
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Reviewed by ARTHUR S. GROVE, JR. 
Boston, Massachusetts 


Maxillofacial Injuries is a two-volume work of 
more than 1,000 pages. The editors state that 
they wish to provide a basis of applied anatomy 
and to guide the readers along steps from 
injury through treatment and rehabilitation. 
Although it is excellent in many respects, it 
suffers from the lack of uniformity and quality 
that often results from having 45 separate au- 
thors. 

The best portions of this work are those that 
describe zygomatic and mandibular injuries, 
bony reconstruction, and correction of residual 
maxillary deformities. The ophthalmologist in- 
terested in these areas will find this work bene- 
ficial as a reference text. However, some sec- 
tions that deal with injuries involving the orbit, 
the eyelids, and the lacrimal system are less 
useful and occasionally are outdated. 

A section on “Fractures of the zygomatic 
complex and orbit’’ by one of the editors, N. L. 
Rowe, contains descriptions of orbital, eyelid, 
and lacrimal anatomy valuable for any surgical 
specialist. This section is also useful as a guide 
to the management of malar as well as orbital 
wall injuries. 

This text can be a guide to assist in the 
management of complex facial injuries. 


Binocular Vision and Ocular Motility. Theory 
and Management of Strabismus, 3rd ed. By 
Gunter K. von Noorden. St. Louis, C. V. Mosby, 
1985. 500 pages, index, 498 illustrations. $69.95 


Reviewed by EuceNeE M. HELVESTON and 
GHISLAIN BOUDREAULT 
Indianapolis, Indiana 


In the field of disorders of ocular motility and 
strabismus, this textbook remains the most 
complete reference of its kind. In the third 
edition the author has not made any major 
changes in the format of his excellent text. He 
has, however, updated the older photographs 
and drawings which, in previous editions, em- 
phasized the dual authorship and the arbitrary 
division of the book into two parts. This has 
given the third edition a unity which earlier 
editions lacked. 


The book is divided into four parts. The first 
two parts, originally written by the late 
Hermann Burian, have been revised by Dr. von 
Noorden. They address anatomy and physiolo- 
gy with in-depth coverage of the classification 
of neuromuscular anomalies of the eye, togeth- 
er with a thorough discussion of examination 
techniques. In his revision of these sections, 
Dr. von Noorden has respectfully retained the 
basic ideas of Dr. Burian while bringing up-to- 
date some of the concepts related to stereopsis, 
anatomy, and physiology. For example, Dr. 
von Noorden has included newer concepts of 
the anatomy of the superior oblique tendon 
and trochlea. He has also described variations 
in medial rectus insertion sites and discussed 
their relationship both to surgical planning and 
to other characteristics of the eye such as re- 
fractive error. In Part 2 there is a revised section 
on the testing of visual acuity in infants. 

The third and fourth sections of the book 
offer a practical approach to the management of 
ocular motility disorders. They cover the causes, 
problems, findings, and treatment of most of 
the oculomotor anomalies that the ophthalmol- 
ogist will encounter in practice. The updating 
includes a new description of ‘‘manifest latent 
nystagmus” and a small section on the use of 
botulinum toxin. 

It is very difficult to criticize such a complete 
work. Space might have been found for more 
discussion of the supranuclear control of eye 
movements, for more emphasis on the errors 
induced by measuring deviations with prisms 
when the patient is wearing spectacles, and for 
more on the use of botulinum A toxin, but the 
strength of this text is its consistently logical 
approach to the management of ocular motility 
problems. This book will undoubtedly remain a 
classic, and we recommend it highly to all 
ophthalmologists interested in ocular motility 
and strabismus. 


Surgical Pharmacology of the Eye. Edited by 
Marvin L. Sears and Ahti Tarkkanen. New York, 
Raven Press, 1985. 608 pages, index, illustrated. 
$59.50 


Reviewed by Puitip P. ELLIS 
Denver, Colorado 
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The scope of this book is much broader than 
suggested in the title. Although many chapters 
are directly related to surgical pharmacology, 
such as the chapters on viscoelastic substances, 
other chapters have little to do with pharmacol- 
ogy; for example, the excellent chapter on radi- 
ation therapy of ocular and adnexal tumors. 

This book is the outgrowth of a symposium 
held in Porvoo, Finland. The editors have di- 
vided it into three general sections: (1) a 
general section in which pharmacologic 
reviews of analgesics, anesthetics, antibiotics, 
antiinflammatories, immunosuppressives, and 
the toxicology of surgical ocular drugs are pre- 
sented; (2) a section dealing with specific prob- 
lems of intraocular surgery including a wide 
range of topics such as retinal phototoxicity, 
tissue adhesives, enzymes, lens replacement, 
hemostasis methods, and irrigating solutions; 
and (3) a section reviewing the pharmacology 
of certain medications used in strabismus, cor- 
nea, cataract, glaucoma, and retinal and vitreal 
surgery. 

The editors have provided commentaries 
with each chapter. Some of these comments 
emphasize the clinical importance of the mate- 
rial in the chapter, others provide background 
for the chapter, still others are tangential to the 
chapter and present the editors’ interests and 
studies on the subject. 

I was particularly impressed with the exten- 
sive review of the toxicology of intraoperative 
pharmacologic agents offered by John Woog 
and Daniel Albert. Irving H. Leopold compre- 
hensively reviews steroidal and nonsteroidal 
anti-inflammatory agents. I particularly en- 
joyed the chapter on useful enzymes; the beau- 
tiful description of alpha-chymotrypsin is the 
highlight of the book. 

This volume is an important contribution. It 
contains important information that is not easi- 
ly available and is widely scattered throughout 
the literature. Clinical ophthalmologists as well 
as researchers will find this to be a valuable 
reference. 


Recognizing Patterns of Ocular Childhood Dis- 
eases. By Leonard B. Nelson, Gary C. Brown, 
and Juan J. Arentsen. Thorofare, New Jersey, 
Slack Incorporated, 1985. 187 pages, illustrated. 
$60 


Reviewed by Earl A. Palmer 
Portland, Oregon 


This small volume (about 17 x 25 cm) is 
organized as an atlas of selected eye disorders 
of childhood, and is intended as a concise 
update for ophthalmologists in training or 
practice. Photographs showing one or more 
aspects of each entity are accompanied by brief 
descriptions of clinical characteristics (includ- 
ing both ophthalmic and systemic manifesta- 
tions), etiology, heredity, and management. 
Several bibliographic references are included 
for each entity. The disorders are categorized 
into 15 sections, which are presented in a logi- 
cal sequence. 

Whenever information about a complex sub- 
ject is written in telegraphic style, the author 
must almost brutally exclude qualifiers, alter- 
natives, and pertinent details. However, the 
authors of this book have acknowledged most 
important areas of controversy, while still pro- 
viding the reader with recommendations for 
diagnosis and management. Illustrations are 
well chosen and generally of very good quality. 
In a few instances, the authors presume that 
the reader knows where to look in the photo- 
graphs. For example, the appearance of breaks 
in Descemet’s membrane is somewhat obscure 
in comparison with prominent corneal light 
reflections, and the photograph of posterior 
embryotoxon is difficult to interpret. An arrow 
or two on these photographs would be helpful 
to the uninitiated. 

The subject matter chosen for this book in- 
cludes both common and uncommon condi- 
tions. The subject of exotropia, however, does 
not lend itself to an abbreviated presentation 
and, for the ophthalmic reader, it could have 
been omitted. Perhaps it was included for the 
benefit of pediatricians, who may also find this 
book useful. 

Many sections were outstanding; for exam- 
ple, those on vitreous, optic disk, and retina. In 
all sections, the material is factual, and any 
substantive criticisms would relate either to the 
inevitable omissions inherent in an atlas for- 
mat, or to a very few subjects of controversy 
where the authors chose to present their per- 
sonal viewpoint only. 

This book will be interesting reading for oph- 
thalmology residents and for practicing oph- 
thalmologists who want an update on pediatric 
ophthalmology, and it will be a quick reference 
for pediatricians. 
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Viral Diseases of the Eye. Edited by Richard W. 
Darrell. Philadelphia, Lea and Febiger, 1985. 341 
pages, index, illustrated. $46.50 


Reviewed by ROBERT A. HyNDIUK 
Milwaukee, Wisconsin 


Dr. Darrell and his contributors are known 
authorities on viral diseases of the eye, and in 
this book they review both the basic science 
and the clinical aspects of their subject. There 
are several chapters on the Herpes viruses, 
` adenoviruses, and paramyxoviridae (Newcas- 
tle, mumps, measles, subacute sclerosing 
panencephalitis); and a chapter each on small- 
pox, vaccinia, progressive multifocal leu- 
koencephalopathy, acute hemorrhagic con- 
junctivitis, rubella, influenza, immunologic 
mechanisms in viral disease, viruses and 
ocular tumors, follicular conjunctivitis, and 
Thygeson’s superficial punctate keratitis. The 
book has a good index, is well-referenced up to 
1983, and is printed in a pleasant, readable 
double-column format. 

This specialized text covers a previously ne- 
glected area and I recommend it highly to 
residents and practitioners. They will find it 
stimulating and enjoyable. 





The History of Ophthalmology. Vol. 2. The Mid- 
dle Ages; The Sixteenth and Seventeenth 
Centuries. By Julius Hirschberg. Translated by 
Frederick C. Blodi. Bonn, J. P. Wayenborgh 
Verlag, 1985. 345 pages, illustrated. Series sub- 
scription $78 per volume 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


This is the delayed second volume of Blodi’s 
translation of Julius Hirschberg’s History of 
Ophthalmology. The first two-thirds are devot- 
ed to the Middle Ages with the major portion 
dealing with Arabian ophthalmology. Europe- 
an ophthalmology is briefly considered and the 
section concludes with a history of spectacles. 
The final one third of the volume describes 
ophthalmology in the 16th and 17th centuries 
and the emergence of itinerant and uneducated 


surgeons who monopolized the field until the 
18th century. 

Because he was (then) unfamiliar with the 
Arabian language and script, Dr. Blodi recruit- 
ed the help of Dr. Mohammad Zafer Wafai, 
who was born and educated in Syria, is a 
practicing American ophthalmologist in Bos- 
ton, and is an expert in Arabian medicine and 
Arabian ophthalmology. He revised the manu- 
script and corrected spelling mistakes, verified 
references, and brought the text up to modern 
standards. Wafai writes that this is not a verba- 
tim translation of Hirschberg’s 1905 text, but 
has been corrected in terms of relating books to 
their correct authors and correlating the history 
with new manuscripts. The Arabic words are 
Romanized according to the 1970 Library of 
Congress bulletin. Arabic names used are those 
that are most common. With this editorial dedi- 
cation, it is evident that this volume presents 
the most modern, complete, and accurate his- 
tory of Arabian ophthalmology yet available. 

Those who have waited for this volume will 
not be disappointed, for it provides an insight 
into Arabian ophthalmology that has not been 
previously available. Thanks to the energy of 
the translators, it is far superior to the original 
Hirschberg. Moreover, with skilled ophthal- 
mologists practicing in Arabian countries, we 
may anticipate accurate translations of medical 
and ophthalmic manuscripts that originated in 
the golden age of Arabian medicine. Our pres- 
ent scanty manuscripts have been mainly de- 
rived from faulty Latin translations. Drs. Blodi 
and Wafai have launched a new era of medical 
history. 

The concluding sections of the volume deal 
with topics more familiar than Arabian oph- 
thalmology: anatomy (Falloppia, Meibom), op- 
tics (Kepler, Mariotte), and practical ophthal- 
mology (Pare, Bartisch). To appreciate Blodi’s 
achievement fully, one must compare the vol- 
umes with the original publication in German. 
The new size, the attractive book production, 
the literate and sensitive translation all contrib- 
ute to make these new volumes exceptionally 
worthwhile. They are highly recommended. 

During World War I, Hirschberg described a 
second edition of this material in print in Ger- 
many. Dr. Blodi has sought the second edition 
and its manuscript in Europe and Japan with- 
out success. Possibly the manuscript is either 
permanently lost or is now stored ina library or 
publishing house and he appeals to readers to 
search it out. 
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Books Received 








Heredity and Visual Development. Edited by Joel 
B. Sheffield and S. Robert Hilfer. New York, 
Springer-Verlag, 1985. 214 pages, index, illus- 
trated. $49.50 


This volume is based on the Eighth Philadel- 
phia Symposium on Ocular and Visual Devel- 
opment, convened in October 1983, to consider 
current knowledge of the structural and func- 
tional basis of genetic defects that affect the 
eye. 





The Interphotoreceptor Matrix in Health and 
Disease. Edited by David C. Bridges; Alice J. 
Adler, Associate Editor. New York, Alan R. Liss, 
Inc., 1985. 300 pages, index, illustrated. $48.00 


The interphotoreceptor matrix is an amor- 
phous substance filling the space between the 
retinal pigment epithelium and the sensory 
retina. It bathes the apical surfaces of the pho- 
toreceptors, Mueller cells, and retinal pigment 
epithelium. Since it occupies this strategic in- 
terface, the physical properties and biochemi- 
cal composition of the interphotoreceptor ma- 
trix are likely to have an important influence in 
supporting a healthy, functioning retina, and 
thus in maintaining the sense of light itself. 

This volume is based upon a symposium held 


in Alicante, Spain, in the fall of 1984 at the 
Sixth Congress of the International Society for 
Research. 





Micropigmentation. By Charles S. Zwerling, 
Frank H. Christensen, and Norman F. Goldstein. 
Thorofare, New Jersey, Slack, Inc., 1986. 234 
pages, index, illustrated. $85 





Senile Macular Degeneration. Management and 
Rehabilitation. By Jan E. Lovie-Kitchen and 
Kenneth J. Bowman. Boston, Butterworth, 1985. 
163 pages, index, illustrated. $22.95 


A summary of the subject for use in the low 
vision clinic. 





Visual Field in Glaucoma. Cellular Proliferation. 
Edited by W. Straub and B. P. Gloor. Basel, S. 
Karger AG, 1985. 134 pages, index, illustrated. 
$39.75 


This is volume 12 of Karger’s Developments 
in Ophthalmology series. It contains three pa- 
pers from Basel: two on computerized perime- 
try in glaucoma and one on the life span of cells 
in various parts of the developing mouse eye. 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 





Biochemistry 


Isolation and characterization of angiogenin, an 
angiogenic protein from human carcinoma 
cells. Fett, J. W., Strydom, D. J., Lobb, R. R., 
Alderman, E. M., Bethune, J. L., Riordan, J. F., 
and Vallee, B. L. (Ctr. Biochemical and Biophysi- 
cal Sci. and Med., Harvard Med. School, Boston, 
MA 02114). Biochemistry 24:5480, 1985. 


Neovascularization, whether in the retina or 
in the cornea, has been a most serious problem 
in ophthalmology. The search for the angio- 
genic factor has gone on for some years. The 
authors have now isolated the first human 
tumor-derived protein with in vivo angiogenic 
activity. This material was isolated from serum- 
free supernatants of an established human ade- 
nocarcinoma cell line. The authors have termed 
this protein angiogenin. This material induces 
the growth of new blood vessels when implant- 
ed in a pocket of the rabbit cornea. These 
positive angiogenic responses were produced 
in the rabbit cornea at a level of less than 50 ng 
(3.5 picomoles). The authors have determined 
that this protein has a single chain with a 
molecular weight of approximately 14,400. This 
finding is important because this appears to be 
the first molecule ever discovered that can in- 
duce organ formation and angiogenesis in par- 
ticular. (4 figures, 2 tables, 44 references)— 
David Shoch 


Binocular Vision 


Quantitative surgical guidelines for bimedial 
recession for infantile esotropia. Mims, J. L., 
Treff, G., Kincaid, M., Schaffer, B., and Wood, R. 
(Univ. Texas Health Sci. Ctr., San Antonio, TX 
78215). Binocular Vision 1:7, 1985. 


In an attempt to quantify the technique of 
using variable degrees of recession for different 
degrees of infantile esotropia, the authors arbi- 
trarily increased the medial recessions of the 
medial recti muscles. Because about one half of 
their early cases were undercorrected, the au- 
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thors randomly increased the amount of devia- 
tion for each size of deviation. In large devia- 
tions they added conjunctival recessions. A 
computer average dose-response curve fell into 
two categories: one curve for small deviations 
and a second curve for large deviations. They 
then found cases that had by chance received 
surgery similar to that of the computer- 
composed guidelines and found that the suc- 
cess rate was 82%. All postoperative measure- 
ments were made at six months so that data on 
consecutive esotropias are not yet available. (9 
figures, 2 tables, 37 references)—David Shoch 


C.L.A.O. Journal 


Sodium hyaluronate (Healon) in cyclodialysis. 
Alpar, J. J. (Panhandle Ophthalmological Res. 
Foundation, 15 Medical Dr., Amarillo, TX 79106). 
CLAG: J. 11:201, 1985. 


The author revived the old operation of cy- 
clodialysis but uses sodium hyaluronate to sep- 
arate the ciliary body from the sclera, creating a 
separation of approximately 4 mm. The tech- 
nique is otherwise similar to the classic opera- 
tion. Fourteen aphakic patients and ten pseu- 
dophakic patients were followed up for two 
years. The intraocular pressure preoperatively 
averaged about 33 mm Hg whereas postopera- 
tively it was about 8 mm Hg. The major compli- 
cation was intraoperative hemorrhage which 
occurred in five patients in this series. (3 tables, 
6 references)—David Shoch 


Developmental Medicine and Child 
Neurology 


Educational attainment of 10-year-old children 
with treated and untreated visual defects. 
Stewart-Brown, S., Haslum, M. N., and Butler, N. 
(Dept. Child Health, Univ. Bristol, 65 St. Mi- 
chael’s Hill, Bristol BS2 8DZ, England). Dev. 
Med. Child Neurol. 27:504, 1985. 
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A large group of children underwent visual 
acuity testing. All those with less than perfect 
visual acuities were classifed into different cat- 
egories according to patterns of visual loss. 
Each group was then examined for scores of 
intelligence, reading, mathematics, and sport- 
ing ability. The children were all approximately 
10 years old. Once intelligence had been taken 
into account, only children with mild hyperme- 
tropia were underachieving in reading. Those 
with severe myopia were reading better than 
expected. None of the children could be shown 
to be overachieving or underachieving in math- 
ematics. A comparison of the performances of 
children with minor visual defects who did not 
use spectacles did not suggest any disadvan- 
tage for those without spectacles with the pos- 
sible exception of children with mild hyperme- 
tropia. The authors conclude that most visual 
defects do not affect children’s learning. (5 
tables, 12 references)—David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Wedge-shaped retinal nerve fiber layer defects 
in experimental glaucoma. Preliminary re- 
port. lwata, K., Kurosawa, A., and Sawaguchi, S. 
(Dept. Ophthalmol., Niigata Univ. School of 
Med., Asahi-machi 1, Niigata 951, Japan). 
Graefes Arch. Clin. Exp. Ophthalmol. 223:184, 
1985. 


Three eyes of two cynomolgus monkeys were 
treated repeatedly with circumferential argon 
laser to the trabecular meshwork. Intraocular 
pressure in the three eyes increased to 25 mm 
Hg in one, to 35 mm Hg in the second, and to 43 
mm Hg in the third. The time course varied a 
great deal in the three monkeys. Enlargement 
of the cup of the optic nerve head developed in 
three months in the monkey whose intraocular 
pressure reached 40 mm Hg but took four 
months in the second eye and seven months in 
the third eye. At about the same time, wedge- 
shaped retinal nerve fiber layer defects formed. 
The findings were similar to those seen in 
humans. Histologic examination disclosed lo- 
calized degeneration, loss of axon bundles, and 
diffuse thinning of the nerve fiber layer in the 
area of the wedge-shaped defects in the retinal 
nerve fiber layer. (8 figures, 16 references)— 
David Shoch 


Investigative Ophthalmology and 
Visual Science 


Neodymium:YAG laser iridotomy in the cyno- 
molgus monkey. Dragon, D. M., Robin, A. L., 
Pollack, I. P., Quigley, H. A., Green, W. R., 
Murray, T. G., Hotchkiss, M. L., and D'Anna, S. 
(Sinai Hosp., Dept. Ophthalmol., Belvedere at 
Greenspring Avenues, Baltimore, MD 21215). 
Invest. Ophthalmol. Vis. Sci. 26:789, 1985. 


The neodymium-YAG laser iridotomy is ad- 
vantageous because it can be used in thick 
dark-brown irides or in pale-blue irides in 
which the argon laser is often inadequate to 
make a through-and-through perforation. 
However, the level of power of the 
neodymium-YAG laser has been of concern and 
the authors therefore investigated the possible 
side effects on other ocular tissues. Scanning 
electron microscopy of the corneal endotheli- 
um showed no significant cell loss, but occa- 
sional lens opacities were produced. In one 
case there was rupture of the anterior lens 
capsule. No damage was apparent to the tra- 
becular meshwork or the retina on light micros- 
copy or fluorescein angiography. (9 figures, 1 
table, 21 references)--David Shoch 


Corneal endothelial polymegathism induced by 
PMMA contact lens wear. Stocker, E. G., and 
Schoessler, J. P. (College of Optometry, Ohio 
State Univ., 338 W. lOth Ave., Columbus, OH 
43210). Invest. Ophthalmol. Vis. Sci. 26:857, 
1985. 


Contact lens blur is not uncommon because 
of a lack of oxygen transmission in hard contact 
lenses. The corneal changes tend to disappear 
within two or three hours after the contact 
lenses are removed. However, some changes 
after long-term wear appear to be more perma- 
nent. To investigate this, the authors photo- 
graphed the endothelium of 15 persons who 
had worn polymethylmethacrylate contact 
lenses for seven to 15 years. A comparison of 
the endothelial mosaic with that of a control 
group matched for age and sex showed signifi- 
cant changes in the size of the endothelial cells. 
There was about an 80% increase in variability 
in the size of the cells. The average maximum- 
minimum cell size ratio was approximately 8 
for the contact lens wearers and 3.4 for the 
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control group. There was no evidence of endo- 
thelial cell loss. (9 figures, 2 tables, 13 
references)—David Shoch 


The production and mechanism of ghost cell 
glaucoma in the cat and primate. Lambrou, 
F.H., Aiken, D. G., Woods, W. D., and Campbell, 
D. G. (Dept. Ophthalmol., Emory Univ. School of 
Med., 1365 Clifton Rd., N.E., Atlanta, GA 30322). 
Invest. Ophthalmol. Vis. Sci. 26:893, 1985. 


Ghost cell glaucoma is a recently described 
entity that occurs after vitreous hemorrhage. 
The red blood cells degenerate into ghost blood 
cells and enter the anterior chamber via a rup- 
tured anterior hyaloid face. It was theorized 
that these rigid cells enter the trabecular mesh- 
work and obstruct the spaces. The authors 
injected fresh autologous ghost blood cells into 
the anterior chamber and produced a marked 
increase in intraocular pressure. This was of 
greater magnitude than is caused by the injec- 
tion of pliable fresh red blood cells. Histologic 
studies showed that the trabecular meshworks 
were indeed obstructed by the nonpliable ghost 
blood cells and there was no evidence of signifi- 
cant trabecular meshwork degeneration nor 
was any phagocytosis seen. (3 figures, 1 table, 
7 references)—David Shoch 


Factors influencing the development of visual 
loss in advanced diabetic retinopathy. Rand, 
L. I., Prud'homme, G. J., Ederer, F., Canner, 
P. L., and the Diabetic Retinopathy Study Res. 
Group (Beetham Eye Unit, Joslin Diabetes Ctr., 
One Joslin PI., Boston, MA 02215). Invest. Oph- 
thalmol. Vis. Sci. 26:983, 1985. 


Natural history data from the Diabetic Reti- 
nopathy Study were examined by multivariate 
methods to determine which baseline charac- 
teristics could predict the occurrence of severe 
visual loss in eyes originally assigned to no 
treatment. The presence and extent of new 
blood vessels on the optic disk had the strong- 
est association with severe visual loss. Several 
other ocular characteristics also were strongly 
associated with visual outcome. In the absence 
of new blood vessels on the optic disk at base- 
line, the degree of intraretinal hemorrhage and 
microaneurysms had the strongest association 


with development of severe visual loss. Macula 
edema was a factor in determining visual loss 
to 20/200 but not severe visual loss (less than 
5/200). Among systemic characteristics, urinary 
protein was the best predictor of visual out- 
come, but none were as good as the major 
ocular variables. (4 tables, 18 references)— 
Authors’ abstract 


Effects of timolol, epinephrine, and acetazol- 
amide on aqueous flow during sleep. Topper, 
J. E., and Brubaker, R. F. (Mayo Clin., Dept. 
Ophthalmol., Rochester, MN 55905). Invest. 
Ophthalmol. Vis. Sci. 26:1315, 1985. 


The effects of timolol, epinephrine, and acet- 
azolamide on the rate of flow of aqueous humor 
through the anterior chamber of awake and 
sleeping human subjects were studied. Timolol 
reduced the rate in awake subjects but not 
sleeping subjects. Epinephrine increased the 
rate in sleeping subjects to a greater extent than 
in awake subjects. Acetazolamide reduced the 
rate of flow in awake subjects or epinephrine- 
stimulated subjects. Acetazolamide reduced 
the rate of flow slightly below the basal rate 
observed during sleep, but the reduction was 
small and not statistically significant. The au- 
thors propose that the diurnal fluctuation of 
the rate of aqueous humor flow in humans is 
driven by changes in the concentration of en- 
dogenous epinephrine available to the ciliary 
epithelia. (4 tables, 9 references)—Authors’ ab- 
stract 


Journal of Allergy and Clinical 
Immunology 


Effect of anaphylaxis on conjunctival goblet 
cells. Allansmith, M. R., Baird, R. S., and Bloch, 
K. J. (Dept. Ophthalmol., Harvard Med. School, 
Boston, MA 02114). J. Allergy Clin. Immunol. 
76:200, 1985. 


It is believed that hypersensitivity plays a 
part in such ocular diseases as vernal conjuncti- 
vitis in which patients have high levels of 
histamine and IgE antibodies in the tears. A 
common accompaniment of this disease is ex- 
cess mucus production and goblet cells have 
been implicated as the source of this increased 


142 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1986 


————————S pss eevee ernie 


mucus. The authors therefore induced ocular 
anaphylaxis in rats and examined the number 
of goblet cells in the control group and in the 
experimental group of rats. The goblet cells 
averaged about 500/mm? in normal rats; this 
number was not significantly changed in the 
experimental animals. The findings suggested 
that in ocular anaphylaxis the amount of hista- 
mine released may be insufficient to produce 
intracellular changes. There was no evidence of 
increased mucus discharge from conjunctival 
goblet cells. Therefore increased mucus secre- 
tions in patients with ocular allergic syndromes 
are probably not attributable to anaphylactic 
mechanisms alone. (3 figures, 1 table, 32 
references)—David Shoch 


Journal of Investigative 
Dermatology 


Ocular findings in patients treated with PUVA. 
Stern, R. S., Parrish, J. A., and Fitzpatrick, T. B. 
(Dept. Dermatol., Beth Israel Hosp., 330 Brook- 
line Ave., Boston, MA 02215). J. Invest. Derma- 
tol. 85:269, 1985. 


Psoralens given to patients for psoriasis have 
been found to be present in the lens for at least 
12 hours after ingestion. Exposure to ultravio- 
let light during this time can lead to photoprod- 
ucts that produce cataracts in some animal 
species. Therefore, patients undergoing treat- 
ment with psoralen and long-wavelength ultra- 
violet light have been advised to wear 
ultraviolet-blocking eyeglasses in sunlight dur- 
ing treatment and for a 12-hour period begin- 
ning at the time of the psoralen administration. 
The present study concerns 1,299 patients 
monitored over a five-year period. These pa- 
tients were advised to protect their eyes with 
ultraviolet-A-blocking eyeglasses. The authors 
found a small increase in the risk of developing 
nuclear sclerosis and posterior subcapsular cat- 
aracts among patients who received at least 100 
treatments compared to patients with fewer 
than 100 treatments. However, when these 
findings were compared to a large population- 
based study (the Framingham Study), the au- 
thors found no significant difference in patients 
52 to 75 years old. However, because opacities 
may take longer than five years to develop, the 
authors continue to advise ocular protection for 
all patients treated with psoralen and long- 


wavelength ultraviolet light. (5 tables, 20 
references)—David Shoch 


Journal of Ocular Pharmacology 


Pharmacologic inhibition of immediate hyper- 
sensitivity in the guinea pig conjunctiva. 


Stock, E. L., Dwyer, R., Jones, B. R., and Waters, 
J. A. (Northwestern Univ. Med. School, 303 E. 
Chicago Ave., Ward 2-295, Chicago, IL 60611). 
J. Ocular Pharmacol. 1:183, 1985. 


Hyperemia, irritation, and papillae forma- 
tion are the conjunctival responses to a variety 
of sensitizers. This immediate hypersensitivity 
reaction appears to depend on energy and 
cyclic adenosine monophosphate. There has 
been an ongoing search for substances which 
would inhibit the secretion of mediators. The 
authors used a model of hypersensitivity in the 
conjunctiva of guinea pigs sensitized to normal 
rabbit serum to test the efficacy of 2-deoxy-D- 
glucose and a combination of isoproterenol and 
diethylcarbamazine in inhibiting conjunctival 
hypersensitivity after topical challenge with 
rabbit serum. The 2-deoxy-D-glucose is a com- 
petitive inhibitor of glycolysis and inhibits the 
energy-dependent step of mediator release. 
The combination of isoproterenol and diethyl- 
carbamazine inhibits the release of mediators 
from IgE-sensitized mast cells. It was found 
that pretreatment with these substances did 
indeed inhibit the immediate hypersensitivity 
reaction. (2 figures, 9 references)—David 
Shoch 


Metabolic, Pediatric and Systemic 
Ophthalmology 


Macular deposits in galactokinase deficiency. 
Hodes, B. L., Schietroma, J. M., Lane, S. S., 
Sadeghi, J., Cunningham, D., and Stambolian, D. 
(Hershey Med. Ctr., Hershey, PA 17033). Metab. 
Pediatr. Syst. Ophthalmol. 8:39, 1985. 


Cataracts are one of a constellation of serious 
systemic findings in children with galactosemia 
caused by galactose-1-phosphate uridyl trans- 
ferase deficiency. On the other hand, in galac- 
tokinase deficiency, another enzyme required 
for the metabolism of galactose, there 
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are no systemic abnormalities and the lens 
changes are limited to scattered opacities. 
Galactokinase deficiency is transmitted in an 
autosomal recessive fashion and ordinarily one 


mh expects the patient to be homozygous for this 
-© deficiency. The authors found cataracts in a 


man who was heterozygous for galactokinase 
deficiency but who was an ingester of large 
quantities of milk. In addition to the cataracts 
he had bilateral white punctate deposits that 
were clearly intraretinal and resembled retinitic 
precipitates. (4 figures, 2 tables, 16 references) 
—David Shoch 


Anterior segment and intraocular pressure 
measurements of the unanesthetized prema- 
ture infant. Musarella, M. A., and Morin, J. D. 
(Dept. Ophthalmol., Hosp. for Sick Children, 555 
University Ave., Toronto, Ontario MSG 1X8, Can- 
ada). Metab. Pediatr. Syst. Ophthalmol. 8:53, 
1985. 


The authors examined 37 premature infants 
without anesthesia to determine intraocular 
pressures as measured with a Perkins applana- 
tion tonometer and the corneal diameter with 
templates and calipers. The mean intraocular 
pressure was approximately 18 mm Hg in the 
right eye; the intraocular pressure in the left 
eye was statistically higher by about 0.5 mm Hg 
but the authors do not state whether or not the 
eyes were alternated as being the first eye 
measured. Mean corneal diameter was approxi- 
mately 8.2 mm. There were statistically signifi- 
cant correlations between intraocular pressure 
and corneal diameters and between corneal 
diameters and weight, length, and gestational 
age. In making these measurements in prema- 
ture infants, it is important to have instrumen- 
tation of the right size to accommodate small 
palpebral fissures and corneas. (8 figures, 4 
tables, 28 references)—David Shoch 


Neurology 


__Blepharospasm, Meige syndrome, and hemi- 


cial spasm. Treatment with botulinum toxin. 
uriello, J. A. (Eye Inst. of New Jersey, 15 S. 
th St, Newark, NJ 07107). Neurology 
5:1499, 1985. 


Benign essential blepharospasm can be a 
most debilitating problem, resulting in func- 
tional blindness in many patients. The author 
treated 50 patients with blepharospasm. Eleven 
of these also had hemifacial spasm and five 
were classified as having the Meige syndrome. 
All patients received 10 ng of botulinum A 
toxin to all four eyelids and the lateral canthus 
on both sides. Forty-five of the 50 patients 
improved markedly. The effect of the injections 
persisted for about 12 weeks; further injections 
were then necessary. Botulinum toxin appears 
to be a successful temporary treatment for 
blepharospasm but repeated injections are re- 
quired. (2 tables, 4 references)—David Shoch 


Neurosurgery 


Concurrent pineoblastoma and unilateral reti- 
noblastoma. A forme fruste of trilateral reti- 
noblastoma? Whittle, |. R., McClellan, K., Mar- 
tin, F. J., and Johnston, |. H. (Univ. Dept. of 
Surgical Neurol., Western Gen. Hosp., Crewe 
Rd., Edinburgh EH4 2XU, Scotland). Neurosur- 
gery 17:500, 1985. 


There have been several recent reports of 
pineoblastomas occurring in association with 
bilateral retinoblastoma. This has been referred 
to as trilateral retinoblastoma because embryo- 
logic studies show photoreceptive differentia- 
tion in the developing pineal gland. There are 
also histologic similarities between pineoblas- 
toma and retinoblastoma. The unusual feature 
in the patient described here is that he had a 
retinoblastoma in only one eye. In general, 
hereditary retinoblastomas are always bilateral 
and so this represents a nonhereditary retino- 
blastoma although the pineoblastoma occurred 
in association with it. The authors suggest that 
this represents a forme fruste of a true 
trilateral retinoblastoma complex. (5 figures, 12 
references)—David Shoch 


Plastic and Reconstructive 
Surgery 
Palatal grafts for eyelid reconstruction. Siegel, 
R. J. (1697 Ala Moana Bivd., Honolulu, HI 
96815). Plast. Reconstr. Surg. 76:411, 1985. 
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A full-thickness graft of hard palate mucosa 
was used as the lining tissue for eyelid recon- 
struction in 11 patients over a seven-year peri- 
od. An orbicularis musculocutaneous flap sup- 
plied cover and support. In all cases the muco- 
sal graft was easily removed, convenient to 
handle, and took completely. The palate donor 
site reepithelialized by about three weeks post- 
operative and has remained healed and asymp- 
tomatic in all cases. In follow-up averaging 
three years, all the reconstructed lids have 
retained a stable and comfortable lid margin, 
with no instance of entropion or irritation. The 
outstanding virtue of palate mucosa for eyelid 
reconstruction is that it appears to retain most 
of its original size and stiffness over the long 
term and thus in a single layer can serve to 
replace both tarsus and conjunctiva. (2 figures, 
13 references)—Author’s abstract 


Reconstruction of the eyebrow in the pediatric 
burn patient. Pensler, J. M., Dillon, B., and 
Parry, S. W. (Div. Plast. Surg., Univ. California, 
San Diego, 225 Dickinson St., San Diego, CA 
92103). Plast. Reconstr. Surg. 76:434, 1985. 


There are two general techniques for replac- 
ing eyebrows lost as a result of burns. One is a 
full-thickness composite graft and the second 
is hair-bearing island pedicle flaps. The authors 
performed 18 island pedicle flaps in 13 patients 
and in the same period reconstructed 54 eye- 
brows with free composite grafts. In all cases, 
the eyebrow burns were full-thickness. The 
complication rates for eyebrows reconstructed 
with vascularized island pedicles with respect 
to loss of a significant portion of the flap or 
malalignment of the graft were significantly 
greater than those in full-thickness free com- 
posite grafts (P<.001). The appearance after 
composite grafts was 90% acceptable in con- 
trast to approximately 40% acceptable results in 
the island pedicle technique. On the basis of 


these findings, the authors recommend vascu- 
larized island pedicle technique only for male 
patients with unilateral alopecia and heavy hair 
density in the remaining eyebrow or in cases in 
which free composite grafts have failed. (5 
figures, 3 tables, 11 references)—David Shoch 


Transactions of the 
Ophthalmological Society of the 
United Kingdom 


Damage to the corneal endothelium by Q- 
switched Nd:YAG laser posterior capsulot- 
omy. Sherrard, E. S., and Muir, M. G. K. (Profes- 
sorial Unit, Moorfields Eye Hosp., City Rd., 
London EC1V 2PD, England). Trans. Ophthal- 
mol. Soc. U.K. 104:524, 1985. 


Endothelial specular photography was done 
both before and after treatment of posterior 
capsules with a neodymium-YAG laser. The 
corneas were examined three hours, 24 hours, 
two weeks, and three months after the YAG 
laser treatment. In almost every case there was 
evidence of immediate damage to the endothe- 
lium. In some cases permanent cell loss devel- 
oped, with the appearance of craters in the 
endothelium. The authors postulate that this 
occurs because particles of the capsule strike 
the endothelium but endothelial damage also 
occurred in four cases in which an intraocular 
lens was present. A possible explanation is the 
formation of bubbles in the aqueous humor in 
the vicinity of the plasma. These bubbles ap- 
parently shoot forward through the pupil and 
some hit the corneal endothelium directly. In 
most cases the injury heals by filling in from 
surrounding cells and no evidence of endothe- 
lial damage remains 24 hours after the YAG 
laser treatment. (3 figures, 3 references)— 
David Shoch 














NEWS ITEMS 


Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, illinois 60611 
For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


University of Toronto: Advanced Laser 
Usage 


The University of Toronto, Department of 
Ophthalmology, will hold a course, Advanced 
Laser Usage, April 11 and 12, 1986, in Toronto, 
Canada. For further information, write Dr. 
C. B. Mortimer, Chairman, Department of 
Ophthalmology, Toronto General Hospital, 
Bell Wing 8-601, 585 University Ave., Toronto, 
Ontario, Canada M5G 117. 


international Corneal Society: Fourth 
Meeting 


The fourth meeting of the International Cor- 
neal Society will be held May 2 and 3, 1986, in 
Rome, Italy. For further information, write Stu- 
art I. Brown, M.D., President, International 
Corneal Society, 225 Dickinson St., T-014, San 
Diego, CA 92103. 


Society of Eye Surgeons: VI International 
Congress 


The Society of Eye surgeons will hold its VI 
International Congress May 11 and 12, 1986, in 
Rome, Italy. Emphasis will be on ophthalmolo- 
gy in the developing world. For further infor- 
mation; write J.H. King, Jr., M.D., Internation- 
al Eye Foundation, 7801 Norfolk Ave., 
Bethesda, MD 20814. 


instituto Barraquer: IX International Course 
of Ophthalmology 


© The Ninth International Course of Ophthal- 
< mology of the Instituto Barraquer will be held 





May 24-29, 1987, in Barcelona, Spain. For fur- 
ther information, write General Secretary, 
Joaquín Rutllán, M.D., Instituto Barraquer, 
Calla Laforja 88, 08021 Barcelona, Spain. 


International Symposium on Cavernous 
Sinus 

An International Symposium on the Cavern- 
ous Sinus will be held June 29 to July 3, 1986, in 
Ljubljana, Yugoslavia. For further information, 
write Vinko V. Dolenc, M.D., Department of 
Neurosurgery, University Medical Centre, 
Zaloska 7, 61105 Ljubljana, Yugoslavia. 


British Council: Recent Trends in 
Ophthalmic Surgery 


The British Council will sponsor a course, 
Recent Trends in Ophthalmology, July 13-25, 
1986, in Bristol, England. For further informa- 
tion, write British Council, Courses Depart- 
ment, 65 Davies St., London W1Y 2AA, En- 
gland. 


International Perimetric Society: Seventh 
Visual Field Symposium 


The International Perimetric Society will 
sponsor the Seventh International Visual Field 
Symposium, Sept. 7-10, 1986, in Amsterdam, 
The Netherlands. For further information, 
write Erik L. Greve, M.D., Eye Clinic of the 
University of Amsterdam, Academic Medical 
Center, Meibergdreef 9, 1105 AZ Amsterdam, 
The Netherlands. 


Colorado Ophthalmological Society: Annual 
Midwinter Semnar 


The Colorado Ophthalmological Society will 
hold its annual midwinter seminar, Feb. 1-5, 
1986, in Vail, Colorado. For further informa- 
tion, write Carol Goodard, Colorado Ophthal- 
mological Society, P.O. Box 4834, Englewood, 
CO 80155. 


Oregon Lions Sight and Hearing Institute: 
Northwest Retina Symposium 


The Oregon Lions Sight and Hearing Insti- 
tute will present the Northwest “See & Ski” 
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Retina Symposium, Feb. 6-8, 1986, in Sunriver, 
Oregon. For further information, write Naomi 
Nelson, Conference Coordinator, Oregon 
Lions Sight and Hearing Institute, 1040 N.W. 
22nd, Portland, OR 97210. 


Letterman Army Medical Center: Fourth 
Annual Ocular Trauma Course 


The Letterman Army Medical Center will 
hold the fourth annual Current Concepts in 
Ocular Trauma Course, Feb. 18-20, 1986, in San 
Francisco, California. Attendance is limited to 
members of the Uniformed Services, both ac- 
tive duty and reserve. For further information, 
write Col. Howard B. Cohen, Chief, Ophthal- 
mology, Letterman Army Medical Center, Pre- 
sidio of San Francisco, CA 94129. 


University of Texas: Tenth Annual Houston 
Ophthalmology Review Course 


The University of Texas will present the 
Tenth Annual Houston Ophthalmology Review 
Course, March 3-8, 1986, in Houston, Texas. 
For further information, write Hermann Eye 
Center, Dept. of Ophthalmology, 1203 Ross 
Sterling Ave., Houston, TX 77030. 


Wills Eye Hospital: Annual Conference 


The Wills Eye Hospital Society of Ex- 
Residents will sponsor the Wills Eye Hospital 
Annual Conference, March 13-15, 1986, in Phil- 
adelphia, Pennsylvania. For further informa- 
tion, write WEH Annual Conference, 1621 Nor- 
ristown Rd., Maple Glen, PA 19002. 


University of Tennessee 15th Annual 
Residents-Alumni Day 


The 15th Annual University of Tennessee 
Residents-Alumni Day will be held March 14, 
1986, in Memphis, Tennessee. For further in- 
formation, write Roger L. Hiatt, M.D., Univer- 
sity of Tennessee Center for the Health Scienc- 
es, 956 Court St., Memphis, TN 38163. 


Manhattan Eye, Ear and Throat Hospital: 
Masters of Ophthalmic Plastic Surgery 


The Manhattan Eye, Ear and Throat Hospital 
will sponsor a course, The Masters of Ophthal- 


mic Plastic Surgery, March 14 and 15, 1986, in 
New York, New York. For further information, 
write Ms. Martha Klapp, Course Coordinator, 
Manhattan Eye, Ear and Throat Hospital, 210 E. 
64th St., New York, NY 10021. 


Memphis Society of Ophthalmology: 
Memphis Eye Convention 


The Memphis Eye Convention will be held 
March 15 and 16, 1986, in Memphis, Tennessee. 
For furather information, write Thomas C. 
Gettelfinger, M.D., Director, Memphis Eye 
Convention, 6485 Poplar Ave., Memphis, TN 
38119, 


Johns Hopkins University: Computers in 
Clinical Ophthalmology 


The Wilmer Institute, Johns Hopkins Medical 
Institutions will sponsor a course, Computers 
in Clinical Ophthalmology, March 21, 1986, in 
Baltimore, Maryland. For further information, 
write Program Coordinator, Office of Continu- 
ing Education, Turner 22, 720 Rutland Ave., 
Baltimore, MD 21205. 


University of Pennsylvania: Clinical and 
Basic Science Review in Ophthalmology 


The University of Pennsylvania will sponsor 
a course, Clinical and Basic Science Review in 
Ophthalmology, April 1-5, 1986, in Philadel- 
phia, Pennsylvania. For further information, 
write Office of Continuing Medical Education, 
School of Medicine/G-3, University of Pennsyl- 
vania, Philadelphia, PA 19104. 


Yale University School of Medicine: 
Perspectives in the Management of Eye 
Disease 


The Yale University School of Medicine will 
present a course, Perspectives in the Manage- 
ment of Eye Disease, April 10 and 11, 1986, in 
New Haven, Connecticut. For further informa- 
tion, write Office of Graduate and Continuing 
Education, P.O. Box 3333, New Haven, CT 
06520. 


University of Illinois: Eighth Annual 
Midwest Glaucoma Symposium 

The University of Illinois, Chicago will spon- 
sor the Eighth Annual Midwest Glaucoma Sym- 
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posium, April 11 and 12, 1986, in Chicago, 
Illinois. For further information, write Univer- 
sity of Illinois at Chicago, Conferences and 
Institutes, 912 S. Wood St., 2N, Chicago, IL 
60612. 


University of Rochester: Annual 
Ophthalmology Conference 


The University of Rochester will hold its 
annual ophthalmology conference, April 11 
and 12, 1986, in Rochester, New York. For 
further information, write University of Roch- 
ester Medical Center, Office of Continuing Pro- 
fessional Education, 601 Elmwood Ave., Box 
677, Rochester, NY 14642. 


Pittsburgh Ophthalmology Society: 22nd 
Annual Spring Meeting 


The Pittsburgh Ophthalmology Society will 
hold its 22nd annual spring meeting, April 11 
and 12, 1986 in Pittsburgh, Pennsylvania. The 
fee is $175 for physicians and $85 for residents. 
For further information, write Pat Williamson, 
Registrar, 2345 Mosside Blvd., Monroeville, PA 
15146. 


National Eye Institute: Clinical Vision 
Research Course 


The National Eye Institute will hold its sev- 
enth annual course, Clinical Vision Research: 
Epidemiologic and Biostatistical Approaches, 
April 23 -26, 1986, in Longboat Key, Florida. 
For further information, write Catherine M. 
Beinhauer, Conference Management Associ- 
ates, Inc., 127 Brook Hollow, Hanover, NH 
03755. 


New York Eye and Ear Infirmary: 59th 
Annual Clinical Conference 


The New York Eye and Ear Infirmary will 
sponsor its 59th Annual Clinical Conference, 
May 15 and 16, 1986, in New York, New York. 
For further information, write Jane Stark, Con- 
ference Coordinator, New York Eye and Ear 
Infirmary, 310 E. 14th St., New York, NY 10003. 


- Virginia Society of Ophthalmology: Annual 
Meeting 
-<C The annual meeting of the Virginia Society of 


-< Ophthalmology will be held May 29 to June 1, 


1986, in Norfolk, Virginia. For further informa- 
tion, write Donna Strawderman, 4205 Dover 
Rd., Richmond, VA 23221. 


Christian Ophthalmology Society: Tenth 
Annual Meeting 


The Christian Ophthalmology Society will 
hold its tenth annual meeting June 26-29, 1986, 
in Amelia Island, Florida. For further informa- 
tion, write Walter T. Parkerson, M.D., 225 
Hawthorne Lane, Charlotte, NC 28204. 


Stanford University: Basic Science Course 
in Ophthalmology 


Stanford University will offer its annual Basic 
Science Course in Ophthalmology, June 30 to 
Aug. 29, 1986, in Stanford, California. For fur- 
ther information, write Jerome W. Bettman, 
M.D., Division of Ophthalmology, A-157, 
Stanford University Medical Center, Stanford, 
CA 94305. 


Cullen Eye Institute: Welsh Cataract 
Congress 


The Cullen Eye Institute, Baylor College of 
Medicine, will sponsor the tenth biennial 
Welsh Cataract Congress, Sept. 11-13, 1986, in 
Houston, Texas. For further information, write 
to Jared M. Emery, M.D., Welsh Cataract Con- 
gress, 6501 Fannin (NC 200), Houston, TX 
77030. 


Pediatric Ophthalmology: Grant 
Applications Solicited 


The Knights Templar Eye Foundation, Inc., 
will consider research grant applications until 
Feb. 15, 1986 for funding beginning July 1, 
1986. Preference will be given those applica- 
tions directly affecting the care of children. For 
further information, write G. Wilbur Bell, Exec- 
utive Director, Knights Templar Eye Founda- 
tion, Inc., P.O. Box 579, Springfield, IL 62705- 
0579. 


Joint Commission on Allied Health 
Personnel in Ophthalmology: 1986 Officers 


Harold A. Stein has been elected president of 
the Joint Commission on Allied Health Person- 
nel in Ophthalmology. Other officers are Ar- 
thur H. Keeney, vice president; Thomas 
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Tredici, secretary; William H. Knobloch, treas- 
urer, and Robert L. Stamper, immediate past 
president. 


Pittsburgh Ophthalmology Society: New 
Officers 

E. Kenneth Vey is the new president of the 
Pittsburgh Ophthalmology Society. Dr. Vey isa 
clinical associate professor in the Department 
of Ophthalmology, University of Pittsburgh 
School of Medicine. The new president-elect is 


— _ George F. Buerger, Jr., M.D. 





University of Chicago and Michael Reese 
Hospital: Annual Alumni Day 

The Department of Ophthalmology, the Uni- 
versity of Chicago and Michael Reese Hospital 
will hold their Annual Alumni Day, March 26, 
1986, in Chicago, Illinois. The guest speaker 
will be David Schanzlin. For further informa- 
tion, write J. Terry Ernest, M.D., Department 
of Ophthalmology, Pritzker School of Medicine, 
University of Chicago, 939 E. 57th St., Chicago, 
IL 60637. 





INTRAVITREAL SURGERY 
Principles and Practice 


by Gholam A. Peyman, MD, The University of Illinois Eye and Ear 
Infirmary, Chicago and Joel A. Schulman, MD, The University of 
Texas, Galveston Medical Branch 


Here is complete up-to-date coverage of anatomy, physiology, and 
pathology of the vitreous. Techniques of intravitral surgery, includ- 
ing instrumentation, are described in detail accompanied by 
explicit step-by-step illustrations. You are also given pertinent 
information on results and the management of operative and 
postoperative complications. 


You'll find detailed information on new methods including: nonin- 
vasive Nd:YAG photodisruption...endolaser photocoagulation... 
internal drainage of subretinal fluid...the use of silicone in cases of 
proliferative vitreoretinopathy. 


Special attention is paid to intravitreal drug therapy, including its 
use in treating Endophthalmitis. The authors examine the use of 
intravitreal antibiotics, antifungal drugs, chemotherapeutic agents 
for proliferative vitreoretinopathy, and intravitreal administration 
of antivirals and immunosuppressive agents. 





This monumental work deserves a place in your professional 
library. View it at your convenience with our no-risk 30-day exami- Selected from the more than 600 extraordinary illustrations. Here air-fluid 
nation offer! Dec. 1985, 480 pp., A4319-8, $125.00 exchange is performed with internal drainage of subretinal fluid. 


Practical Management of Ophthalmology Annual 
Diabetic Retinopathy 1986 


by Peter Hodges Morse, MD, FACS, The University of Chicago, Edited by Robert D. Reinecke, MD, Wills Eye Hospital and 
Pritzker School of Medicine. Contributors: Janice Gilden, MD and Jefferson Medical College of Thomas Jefferson University, 

Arthur H. Rubenstein, MD Philadelphia. 

The information you need to analyze clinical findings, administer This collection of original articles by noted experts covers the major 
appropriate treatment, and provide proper counseling for patients developments of the past year. Profusely illustrated, including two 
with diabetic retinopathy. pages of full-color photographs. 

Contents: Medical Evaluation of Diabetes Mellitus. Tissue Topics in this year’s volume include: Cystoid Macular Edema, 
Responses to Injury or Disease. Prognostic Factors. Potential Pro- Radial Keratotomy, Secondary Intraocular Lens Implants, Postoper- 
phylaxis. Clinical Examination of the Patient. Laser Therapy. ative Infectious Endophthalmitis, Oculocutaneous Rosacea, plus 
Vitrectomy. Complications and Their Management. much more! 


1985, 256 pp., A7872-3, $49.50 1985, 264 pp., A7431-8, $59.95 
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Ophthalmic 
haa anens Plastic Surgery 


Friday & Saturday 
Workshop March 14-15, 1986 


Workshop hours from 8:00 am-5:00 pm 


i. fer 


COURSE DIRECTORS: 


Byron Smith, M.D., Richard D. Lisman, M.D.. 
Rene Rodriguez-Sains, M.D., Murray Meltzer, M.D. 


SECTION DIRECTOR: Albert Hornblass, M.D. | 
INSTRUCTORS: N. Bedrossian, M.D.. S. Gilbard, M.D.. | 


D. MacDonald, M.D. (a 
ae oS ear =e kobiec, M.D., Fedarico $ M.D Manhattan 
ston Callahan, M.D., Frederick Jakobiec, M.D., Fedorico Serrano, M.D. á 
dohn Simonton, Byron Smith, Richard Tenzel Eve, Ear & Throat Hospital 
CURRICULUM: Five continuous operative suites covering major areas 
of expertise of the invited surgeons and staff: Z 10 East 64th Street, 
a. Orbital Surgery-Fractures New York, 10021 
b, Medial Canthal Reconstruction 
c. Eyelid Reconstruction LIMITED REGISTRATION 
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d. Complications of Blepharoplasty 


e. Conjunctival Surgery-Surgery of Symblepharon l CONTACT: | 
Participants are allowed free access to OR’s, teaching classrooms and Ms. Martha Klapp, Course Coordinator 
simulcast video. Manhattan Eye, Ear & Throat Hospital 


210 East 64th Street. NYC. NY 10022 
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The use of computers in ophthalmology has increased substan- 
tially in recent years. Microcomputers are currently being used 
for word processing, office management, and data base applica- 
tions. This symposium will present the basics of computer hard- 
ware, operating systems, software, and telecommunications 
with an emphasis on ophthalmic computer applications. 


This symposium is oriented toward all ophthalmologists. The 
subject matter will be appropriate for the computer novice as 
well as those with some experience in microcomputers. 





Course Director 
John T. Thompson, M.D. 


Location 


Thomas B., Turner Building 
The Johns Hopkins Medical institutions 
Baltimore, Maryland 


Course Fee 
$140 


Credits 
8 AMA Category | credits will be awarded 


Course Faculty 


Fred ©. Chu, M.D. 
Thomas V. Cravy, M.D. 
Robert C. Drews, M.D. 

Timothy ©. Hengst, M.A. 
Gerald E. Meltzer, M.D. 
Arnall Patz, M.D. 
Donald R. Sanders, M.D., Ph.D. 
John T. Thompson, M.D. 
James M. Tielsch, Ph.D. 

H. Jay Wisnicki, M.D. 
James S. Zinreich, M.D. 
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For Further information 


Pamela E. Macedonia 
Office of Continuing Education 
Turner 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-6085 
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EYE MODELS 


for Patient Education 





CS-11 Eye Model. Unique sagit- 
tal section of eyeball, enlarged 5 
times, dissectible into 2 parts. 
Mounted on stand. 9° x 6" x 6” 


CS-13 Eye Model. Major portions 
of the human eye are arranged $0 
the layer-shaped structures are 
clearly visible: retina, cornea, ins, 
ciliary body, lens and optic nerve. 
Not dissectible, on stand with base. 


BY x 5" x 9° 845.00 Reg. 560°) 
PLUS $4.00 Shipping and Handling 
1-800-621-7500 q 


ART CO. 1-800-ANATOM’ 


7124 N. Clark St., Chicago, iL 60626 (in Illinois cali collect 312-764- 


alten STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 


ORDER TODAY-CALL TOL 




















Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
diopters 


+ Quick and accurate measurement of subjective angle of squint. 

e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 
AGE. 

+ Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 

INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and green 
cles and instruction manual — compensated tangent screen with pad 

of recording charts. E 

Complete refund guaranteed if not satisfied 7 days after receipt. E 

Free demonstration without obligation in Chicago area. $275 00 : 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 © Morton Grove. lil. 60053 
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New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services, 


» Posterior Chamber Lens 


3M 

Vision Care 

Dept. HS85-45 
P.O. Box 33600 

St. Paul, MN 55133 
Tel: 612-733-7334 





The Food and Drug Administration has granted 
3M commercial approval for a closed-loop intraocu- 
lar lens that can be placed either in the capsular bag 
or in the sulcus. The Style 34 lens, sold by 3M’s 
Vision Care Department, is designed for surgical 
correction of aphakia following extracapsular cata- 
ract extraction. The lens has been proven safe and 
effective for use in patients 60 years and older. With 
FDA approval, surgeons can use the lens without 
having to be a registered investigator, a step that is 
required during the investigational phase. More than 
15,000 Style 34 lenses have been implanted since 
their introduction in 1982. 

The closed-loop haptic design of the lens features a 
0.5-mm vault designed to keep the 6.0-mm optic 
away from the iris. Loops are formed from blue 3-0 
polypropylene suture material and four 0.4-mm 
holes are provided for positioning and orientation. 
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» Soft Lens Disinfection-System _ 


Strate RIA TR Net rere 


CooperVision Pharmaceuticals, Inc. 
P.O. Box 367 
San German, Puerto Rico 00753 


The new MiraSept hydrogen peroxide disinfection 
system introduced by CooperVision Ophthalmic 
Products provides a fast, convenient care regimen 
for the increasing number of extended-wear soft 
contact lens wearers. MiraSept offers lens wearers 
flexibility. The system provides a complete disinfec- 
tion cycle in twenty minutes. Lenses can also be left 
in the neutralizing solution overnight. 


> Fixation Device 
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Carl Zeiss, Inc. 
Thornwood, NJ 10594 
Tel: 914-747-1800 





Zeiss has introduced the Keratolux Internal Fixa- 


tion Device to give the ophthalmologist a consistent- 
ly accurate means to fix on and mark a patient's 
optical zone, while ensuring the patient’s coopera- 
tion and comfort. . 

The Zeiss Keratolux is essentially a fiberoptic 
probe located in the center of the operating micro- 
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scope optical pathway. It provides the patient with a 
small, well-defined, rheostatable spot of illumination 
upon which to focus without strain. The patient is 
thus forced to orient the optical axis centrally and 
symmetrically relative to the stereomicroscopic sys- 
tem. The ophthalmologist in turn can observe the 
anatomy of the eye in the plane of the operation 
under optimum illumination. By focusing on the 
reflected image of the spot of illumination, the physi- 
clan can position the optical marker symmetrically 
relative to the image. 

The Zeiss Keratolux Fixation Device is easily 
retrofittable to any of the OPMI 1, 65, and 6C series 
microscopes. Installation does not interfere with 
draping of the instrument. 


» Dye Lasers 
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Meditec of America 

616 E Street 

Clearwater, FL 33516 

Tel: 800-237-8252 (National) 
813-442-8115 (Florida) 


Meditec of America, Inc., has received approval 
from the Food & Drug Administration to begin mar- 
keting of the company’s MDS Series of dye lasers for 
ophthalmic applications. It is expected the new 
equipment will greatly increase efficiency and ex- 
pand applications requiring laser photocoagulation, 

The first model of the series, the MDS-83, is a 
unique double-dye laser svstem that gives access to 
the broadest visible spectrum available from any dye 
laser without changing dyes. 


» Intraocular Lenses 


Pharmacia Inc. 

800 Centennial Avenue 
Piscataway, NJ 08854 

Tel: 201-457-8000 

Telex: 833417 pharmacia pway 
Telecopier: 201-457-0557 


The first human implant of an intraocular telepho- 
to system has been performed at the Edward 5. 
Harkness Eye Institute at Columbia-Presbyterian 
Medical Center in New York Citv. The system, de- 
signed to improve vision compromised by macular 
degeneration, was developed by Dr. Anthony Donn 
and Dr. Charles Koester at Columbia-Presbyterian, 
where it is currently under clinical investigation. 
Pharmacia Inc. is the manufacturer. Pharmacia, man- 
ufacturer of the system, reports that the initial re- 
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Representation of increased area of visual field 
with Donn-Koester system. Top, 11-degree field with 
3X low-vision telescope; bottom, 37-degree field with 
3X Donn-Koester system. The shaded area repre- 
sents a 5-degree central scotoma. 


sults of the implant at Columbia-Presbyterian are 
encouraging. 

The Donn-Koester system consists of a high nega- 
tive power posterior chamber IOL, which is used to 
replace the crystalline lens, and an accompanying 
spectacle lens of high positive power. 

The result is a Galilean telescopic system, with the 
novel feature that the negative optical component is 
inside the eve, rather than in front of it. This design 
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E \xial Length Features Corneal Thickness Features 
l Built- in computer to assist in axial align- E Computer assistance in alignment to. 


ment along visual axis. assure probe is perpendicular to endothelial 
fl Solid tip probe to remove problems with cell interface. 
Water filled units. E Solid tip probe to remove problems with 
E Built-in microprocessor to record and store water filled probes. 
readings. a Microprocessor to store and record 
E Built-in programs for: readings in 9 positions. 
a Theoretical formula for IOL, E Built-in printer to map out adn and 
m Regression formula for IOL. supply a permanent record. 
a Secondary Implant formula. E Probe is correct size for use under micro- . 
E Proven by time with over 750 Axisonic units scope and is immersible in disinfectants for = 
in use. use in O.R. 





Axipac II also features the simplicity that allows operation by technicians. 
it is totally portable and self-contained for transporting to a satellite office, 
or for that needed reading at the hospital. 









JEDMED AXIPAC II 


Combines the proven features of the Axisonic II computerized 
IOL A-scan with the popular Pachysonic Il Corneal thickness A-Scan. 


7 Cal DA and ask about our discount payment plan! 
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provides an angular field that is 3.3 times greater and 
an area of visual field roughly 10 times larger than 
conventional low vision telescopes. For example, a 
typical low vision telescope provides an 11-degree 
field with 3X magnification. The Donn-Koester sys- 
tem yields a 37-degree field with 3X magnification. 
Magnification with the Donn-Koester system may 
range from 2X to 4X, depending on the power and 
vertex distance of the spectacle lens. 

The system may be far more practical and cosmeti- 
cally acceptable to low vision patients than the cur- 
rent alternatives, which are rather awkward hand- 
held or clip-on monocular telescopes. 

Ophthalmologists interested in participating in 
clinical trials, or desiring further information, should 
contact Linda L. Nardone, Ph.D., manager of clinical 
research at Pharmacia, by telephoning 800-526-3619 
or 201-457-8276, 


> Ocular Pressure Kit 





Visitec 

2043 Whitfield Park Dr. 

Sarasota, FL 34243 

Tel: 800-237-2174 (National) 
813-758-1428 (Florida) 

Telex: 5106000179 





Visitec has introduced a new inexpensive simple 
way to soften the eye and reduce intraocular pres- 
sure before eye surgery. The Ocular Pressure Reduc- 
er Kit (McCannel) includes one inflator bulb system, 
one headband, and 12 single-use balloons. This sys- 
tem is quicker to assemble than similar devices and 
easy to use. The inflator bulb system may be re- 
moved after the balloon is inflated until firm and 
then clamped off. This allows several patients to be 
prepared for surgery at the same time. The balloons 
are individually packaged clean and may be disposed 
after each use to eliminate possible transfer of infec- 
tions or contagious ocular diseases. 





>» Equipment 


Welch Allyn, Inc. 
4341 State Street Rd. 

P.O. Box 220 

Skaneateles Falis, NY 13153 
Tel: 315-685-8351 


Welch Allyn‘s TaskLite is a versatile and economi- 
cal lamp for close up and general examination. Its 
long-life, low-voltage, halogen lamp yields a concen- 
trated light beam that is more intense than conven- 
tional examination lamps. TaskLite’s beam is pure 
white and unshadowed, disclosing natural tissue 
colors. The precision-engineered TaskLite manipu- 
lates quickiy and easily. Available with bench, wall 
or ceiling mounts or mobile stand, TaskLite is de- 
signed for easy, one-hand adjustment, holding an 
even, steady light at virtually any angle. TaskLite can 
be ordered with a removeable lamp head which 
permits hand-held use, a valuable option for certain 
examinations. The combination of a 12-V tungsten 
halogen lamp and ventilated, impact-resistant, 
molded plastic head makes the unit electrically safe 
and virtually unbreakable, with a low surface temp- 
erature. The lamp head is fully sealed for easy 
cleaning and meets hospital hygienic requirements. 


January, 1986 





8th Annual 
MIDWEST GLAUCOMA SYMPOSIUM 
The Mi fand cee "th icago 


sponsored by 
Department of Ophthalmology 
The University of Illinois Northwestern University 
College of Medicine at Chicago 


symposium chairmen 





Jacob T. Wilensky, M.D. Jon M. Ruderman, M.D. 
GUEST SPEAKERS 
e Frederick M. Kapetansky, M.D. Irvin P. Pollack, M.D. ¢ Thom J. Zimmerman, M.D. 
Ohio State University Johns Hopkins University Louisiana State University 
FEATURING 
e Mini Symposium on AUTOMATED PERIMETRY e Update on laser therapy of glaucoma 
e Update on new glaucoma drugs e Update on cataracts and glaucoma 


e More than 25 companies exhibiting 


nen Terr aasammannmmnnenammameseaaeeneenaerneemnnnmanaem aman 


REGISTRATION FEE: FURTHER INFORMATION: 
$225 Practicing Physicians The University of Illinois at Chicago 
$100 Residents/Fellows Conferences and Institutes 
912 S. Wood St., 2N, Chicago, IL 60612 
AMA CATEGORY I CREDIT: 12 hours (312) 996-8025 





When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
, and green spectacies are furnished. At optical 

} a surgical suppliers. 


. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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a {Patient selection a le Bores. MO 
fesse, i Brodo keratotomy _ : O Scottscdaie,; Arizona... 
oe) W Astigmatism surgery. (Berkeley = Michael Deitz, MD. 
and Ruiz procedures) ae: ___ Kansas City, Missouri. - 


Robert Fenzi, M.D 


ae E Over/under- correction Garden Grove, California 
Ne a Complications ‘and how 7 Ralph Berkeley, MD. 
Oe EN a oe ee a to avoidthem ; Houston, Texas 
ay Pa ee ee, Se E Update on lasers for- C Sanford Hecht M.D 
March 1 & 2 kerato-refractive surgery Boston, Massachusetts 
(Satur day & Sunday to noon) E Epikeratophakia and | John Hunkeler, M.D. : 
Park Terrace Airport Hilton ‘keratomileusis : Kansas City Missouri 
ner a Pa Richard Lindstrom, M.D. 
St. Louis, Missouri MCo meg mays k Minneapälis, Minnesota 
E Displays of latest surgical ae : 
| instruments, ultrasound Sa dl lie 
228 Mercy Doctors Building ees | i Southfield, Michigan 
St Johns Mercy Medical Center Se ee Francis O'Donnell; MD. 
615 South New Ballas Road l St- Louis, Missouri 
St. Louis, Missouri 63144 | | Carmen Puliofito M.D 
l ti Registration Fees - Boston, Massachusetts 
For more information, telephone ons Didactic $500 _ Harry C. Eggleston, M.D. 
or 314-872-7744 i Dee | 
Schone Sarda aves ae heer 12 AMA Category 1 continuing 
p iona raay evening Assisting RNs and surgical techs medical education hours 
entertainment package. _at reduced rates. applied for 





CHRISTIAN OPHTHALMOLOGY SOCIETY 
10TH ANNUAL MEETING 
AMELIA ISLAND PLANTATION 
Amelia island, Florida 32034 June 26-29, 1986 
Hebrews 10.25 Proverbs 9.10 


Doctor, we believe you and your family will really enjoy the tenth annual Christian Ophthalmology Meeting to be held in 
Amelia Island Plantation. This will feature quality scientific presentations as well as spiritual talks presented by practic- 
ing ophthalmologists. Scientific faculty for this meeting includes: 


Douglas R. Anderson, M.D. Glaucoma 

John A. Costin, M.D. Neuro-Ophthalmology 

Douglas Fowler, M.D. Stress in Physician's Families 

J. Donald Gass, M.D. Advances in Macular Disease 

James M. Mitchell, M.D. Carotid-Cavernous Fistulas 

Patrick S. O’Connor, M.D. Visual Fields Made Easy 

J. James Rowsey, M.D. Corneal Advances and Problem Solving 
Robert L. Tornsak, M.D., Ph.D. An Approach to Diplopia 


A full program is planned for adult guests with good Bible teaching and complete facilities for children of all ages. Please 
bring your spouse and family, too! We want to emphasize that members of all faiths are sincerely invited. Registration 
for practitioners is $150 per family. Medical students, residents, fellows and medical missionaries can come for $25. 
Make checks to ACOM and mail to Christian Ophthalmology Meeting, c/o Dr. S. William Clark, Jr., P.O. Box 2009, 
Waycross, Georgia 31502. . 

6% hours Category 1 C.M.E. credit 
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EIGHTH ANNUAL DALLAS 
SPRING OPHTHALMOLOGY 
SYMPOSIUM 
March 21 - 22, 1986 
Sponsored by 
PRESBYTERIAN HOSPITAL OF DALLAS 
Department of Ophthalmology 
TOPICS OF INTEREST 
Posterior Segment Inflammatory Diseases 
a. AIDS 
b. Retinal Necrosis ‘barn or arn! 
C Medic al Evaluation and Treatment of Uveitis 
d. Cataract Surgery and Uveitis 
Office Management 
a Practice Promotion 
b Medical Malpractice 
e Computer Software 
d. Computer Hardware 
GUEST FACULTY 
Mark Blumenkrantz, MLD. Henry Kaplan M.D 
Alan G. Palestine. MUD. 
PROGRAM DIRECTORS 
William L Hutton, MED. Wiliam B. Snyder M.D. 
REGISTRATION FBE 
5225 Physician ‘Before January 15, 1986) 
8250 Physician (After January 15, 1986: 
$ 75 Resident ‘Verification Reauired! 
FOR INFORMATION, CONTACT: 
Lela Breckenridge. Director 
Continuing Medical Education 
Presbvterian Hospital of Dallas 
8200 Walnut Hill Lane 
Dallas. Texas 75231 
214 69G-8448 





Conjunctivodacryocystorhinostomy * 



















iI CRS ASDA E EENE AATE TEOR A CSE SI RO a a5 
Sy T Hike 


convenient method for storage of 
tubes. Outstanding as backup 

storage for refilling the sterijiza- 
tion tray 





fast way of 


for go-no go 


Sterilization Tray 


Constructed of specially anodized 
aluminum, this impact-resistant 


providing a convenient way of 
sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 


measuring tubes Additional information Available Fram: 


dimensions. Weiss Seienlifie , Glass re l; 


14380 N.W. SCIENCE PARK DR » PORTLAND, OREGON 97229 * * + (503) 643-567 
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“MEMPHIS EYE CONVENTION 
PRESENTED BY 


THE MEMPHIS SOCIETY 
OF OPHTHALMOLOGY 
AND 


UNIVERSITY OF TENNESSEE 
DEPARTMENT OF OPHTHALMOLOGY 


MARCH 15-16, 1986 
THE PEABODY HOTEL 
MEMPHIS, TENNESSEE 


GUEST FACULTY: 


HERVE M. BYRON, M.D. JAMES P. GILLS. M.D THOMAS ZIMMERMAN, M.D. 


TOPICS THAT WILL BE COVERED: 
Medical Therapy of Glaucoma Ocular Hypertension 
Outpatient Surgery and Anesthesia Extracapsular Cataract Extraction 
Extracapsular Cataract Extraction, with Implantation of a Posterior 
Lens Implantation and Cyclodialysis Chamber Intraocular Lens 
Counterproductive Competition Malpractice Monster 
Ridiculous Regulation Financial Piascos 


For further information, please contact: 
Thomas ©. Gettelfinger, M.D. Director. Memphis Eye Convention 
6485 Poplar Avenue, Memphis, Tennessee 38110, (901) 767-3037 





Tear Duct Tubes 
This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 





Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 


*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


Measuring 59, No. 5, May, 1965. 

Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 

aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal! System, 


now gives you a Aesculapius Publishing Company, 1976. 
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FIFTY-NINTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY CLINICAL CONFERENCE 
MAY 15-16, 1986 


THE VISTA INTERNATIONAL HOTEL NEW YORK CITY 
| SPONSORED BY 
THE NEW YORK EYE AND EAR INFIRMARY STAFF AND ALUMNI AND THE POST GRADUATE INSTITUTE 
PROGRAM CHAIRMEN: JAMES E. BURRIS, M.D., SOLOMON LIEBOWITZ, M.D. 
DISTINGUISHED ALUMNUS AWARD — JORGE N. BUXTON, M.D. 


TOPICS 
“HOW I DO IT” 
REFRACTIVE SURGERY 
NEW AVENUES IN GLAUCOMA 
COLLAPSIBLE INTRAOCULAR LENSES 
OUTSIDE INFLUENCES ON MEDICAL PRACTICE 


WORKSHOPS * 
ARGON LASER IN GLAUCOMA 
-YAG LASER OF ANTERIOR SEGMENT 
BLEPHAROPLASTY AND SMALL EYELID LESIONS 


GUEST LECTURERS 
JAMES A. AQUAVELLA, M.D. EPHRIAM FRIEDMAN, M.D. THOMAS R. MAZZOCCO, M.D. 
HUGH BECKMAN, M.D. LOUIS J. GIRARD, M.D. ROBERT OSHER, M.D. 
J. ELLIOTT BLAYDES, M.D. MAURICE E. JOHN, M.D. ROBERT REINECKE, M.D. 
DAVID C. BROWN, M.D. GUY E. KNOLLE JR., M.D. ROBERT M. SINSKEY, M.D. 
BARBARA GRENELL JOHN LINDBERG, M.D. HUNTER R. STOKES, M.D. 
DAVID L. EPSTEIN, M.D. MAURICE H., LUNTZ, M.D. STEPHEN L. TROKEL, M.D, 


CME Credits, Category 1:16 


Registration fee: $275.00 (luncheons and cocktail reception included). 
Residents: $100.00 (conference, luncheons and cocktail reception only). 
“Workshop registration fee: $75.00 per workshop (Residents not eligible). 
For brochure and additional information, please write: 
Jane Stark, Conference Coordinator 
New York Eye and Ear Infirmary, 310 East Fourteenth Street 
New York, New York 10003 Tel. (212) 598-1430 or 598-1313 
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William H. Spencer, M.D. 


ANNUAL POSTGRADUATE SEMINAR 


Diseases and Surgery of the Anterior Segment 
Friday, April 25-Saturday, April 26, 1986 Century Plaza Hotel, Los Angeles 


Chairmen 
Bartly J. Monding, M.D. 
Thomas H. Pettit, MD. 


Guest Faculty 
Perry 5. Binder, M.D. Richard K. Forster, M.D. Herbert E. Kaufman, M.D. Robert 5. Nussenblatt, M.D. 
San Diego, California Miami, Florida New Orleans, Louisiana Bethesda, Maryland 
Stuart L Brown, M.D. Mitchell H. Friedlaender, M.D. Steven G. Kramer M.D. Ph D. David ], Schanzlin, M.D. 
_ San Diego, California San Francisco, California San Francisco, California Los Angeles, California 
John W. Chandler, M.D. Dan B. Jones, M.D. James L McNeill, M.D. Ronald E. Smith, M.D. 
Seattle, Washington Housion, Texas Loma Linda, California Los Angeles, California 
UCLA 


Members of the Department of Ophthalmology 


Registration Fees 
Practicing Ophthalmologists $375 l 
UCLA Department of Ophthalmology Faculty, Ophthalmology Residents and Technicians $190 
CME Category 1 Credit: 16 Hours 


For further information call: 
Wrennie Murphy 
Jules Stein Eve Institute, UCLA School of Medicine 
(213) 825-4617 


Enter a new dimension 
in fundus photography. 


Fundus videography from 
CooperVision. 

For versatility, ease-of-use and 
picture perfect performance, look to 
the Olympus” Fundus Camera from 
CooperVision. It can simultaneously 

“shoot high resolution video and 
still pictures, and at the same time 
provides direct operator viewing 
through the high quality Olympus 
ocular. 

The easily switched camera back 
lets you change in seconds from 


a color 35mm to either a black and 
white 35mm or the instant conve- 


nience of a Polaroid. Easy. Simple. Fast. 


With the Auto Flash device, the 
correct exposure is automatically 
assured — regardless of changes in 
magnification or camera setting. 
Even focusing is more efficient. Diop- 
ter adjustments can be made within 
+30 diopter without the need for 
corrective lenses. 

And for outstanding performance 
across a broad range of applications, 


Goper Vision] 


DIAGNOSTIC IMAGING 


include the PRO CMC-200™ Video 
Camera and enter the world of 
Fundus Videography. 

For a closer look at the Olympus” 
Fundus Camera system from Cooper- 
Vision, call or write: CooperVision 
Diagnostic Imaging, 17701 Cowan, 
PO. Box 19587, Irvine, CA 92713. 
Phone (714) 474-5900; or 
(800) 854-0155 National; or (800) 
321-8994 Inside California. 
P®Registered Trademark of CooperVision, Inc. 
™ Trademark of CooperVision, Inc. 
© Copyright 1985 CooperVision, Inc 
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sodium hyaluronate 


Protects Tissues and Cells 
Like a Viscoelastic Shield 


Reduces endothelial 
cell loss during 
phacoemulsification 


Numerous studies,! in- 
cluding a recent investiga- 
tion by R.M. Sinskey, MD, 
show that Healon® reduces 
corneal endothelial cell 
loss during phacoemulsi- 
fication. It has been sug- 
gested that Healon® 

offers this protection by 
(1) providing a deep 
anterior chamber at the 
time the ultrasound tip is 
introduced, (2) remain- 
ing on the endothelium 

in a thin layer during 
irrigation-aspiration,? and 
(3) absorbing the mechan- 
ical impact of fluids, 
particles or devices.4 


Shields corneal 
endothelium from 
mechanical trauma 
during nucleus 
expression 


Instilling Healon® into the 
anterior chamber prior to 
nucleus expression has 
been shown to signifi- 
cantly reduce corneal 
endothelial cell loss and 








corneal thickening.56 As 
J.J. Alpar, MD, noted in 
his comparative trial of 
Healon®, serum and air, 
“...Healon®, acting as a 
cushion against surgically 
induced endothelial dam- 
age, significantly reduced 
cell losses and corneal 
[thickening].”5 


Protects during 
IOL implantation 


Healon® may be used in 
several ways to protect 
tissues and cells during 
IOL implantation. Refill- 
ing the anterior chamber 
with Healon® after cata- 
ract extraction helps 
deepen the chamber and 
thereby provides the sur- 
geon with greater manip- 
ulative freedom.> Placing 
a drop of Healon® on the 
front surface of the lens 
allows it to slide easily 
into the anterior chamber 
and avoid endothelial 
contact.’ It was con- 
cluded in a recent 4-year 
trial where 500 patients 
received Healon® in 
ECCE with IOL implan- 
tation that “... Healon® 
should always be 
available in ophthalmic 
operating rooms.’® 


Maintains space and 
moves tissues 


Healon® is known for 

its ability to create and 
maintain a deep anterior 
chamber, which facilitates 
procedures such as an- 
terior capsulectomy. Re- 
cently Healon® has been 
shown to improve the 
ease with which IOLs can 
be implanted, particularly 
during capsular bag im- 
plantation. For example, 
Bourne et al reported, 
“We use [Healon®] rou- 
tinely. . . to separate the 
posterior lens capsule 
from the anterior capsular 
flaps, facilitating place- 
ment of a posterior cham- 
ber lens implant within 
the capsular bag.” 


The standard for 
viscosurgery 


Healon® — the nonin- 
flammatory, high molecu- 
lar weight, viscoelastic 
preparation of sodium 
hyaluronate — meets the 
criteria specified by E.A. 
Balazs, MD.* By main- 
taining space, protecting 
tissues and cells and mov- 
ing tissues, Healon® 
brings the surgeon closer 
to the ultimate goal: the 
attainment of surgical 
perfection. 


Special note: The proven 
advantages of Healon® 
can now be utilized in 
every step of IOL surgery 
through the availability 

of the innovative 
ViscoLens™ Series — 

a 0.75 ml syringe of 
Healon® and a high-quality 
Pharmacia IOL in a single 
cost-effective package. 


Healon® is a registered trademark 
and ViscoLens™ is a trademark of 
Pharmacia Inc. 


See next page for product information. 


nit 


60 AMERICAN JOURNAL OF OPHTHALMOLOGY January, 1986 


HEALON® {Sodium Hyaturonate) 
Summary of Product information 


Uses: 
HEALON® is indicated for use as a Surgical aid in cataract extraction (intra- and extracapsular), (OL implantation, 
corneal transplant, glaucoma {tration and retinal attachment surgery. 

in surgical procedures in the anterior segment of the eye, instillation of HEALON® serves to maintain a deep 
anterior chamber during surgery. allowing for efficient manipulation with less trauma to the corneal endothelium 
and other surrounding tissues. 

Furthermore, its viscoelasticity helps to push back the vitreous face and prevent formation af a postoperative 
flat chamber 

in posterior segment surgery, HEALON® serves as a surgical aid to gently separate, maneuver and hold tissues. 
HEALON® creates a clear field of vision thereby facilitating intra- and postoperative inspection of the retina and 
photocoagulation. 

Contraindications: 

At present there are no known contraindications to the use of HEALON® when used as recommended. 
Precautions: 

Those normally associated with the surgical procedure being performed. 

Overfilling the anterior or posterior segment of the eye with HEALON® may cause increased intragcular pres- 
sure, Glaucoma or other ocular damage. 

Postoperative intraocular pressure may also be elevated as a resull of preexisting glaucoma. compromised ot- 
flow, and by operative procedures and sequelae thereto, including enzymahc onulysis, absence of an iidectomy, 
trauma to filtration structures, and by blood and lenticular remnants in the anterior chamber. Since the exact role oj 
these factors is difficult to predict in any individual case, the following precautions are recommended: 


.... Don't overfill the eye chamber with HEALON® (except in glaucoma Surgery) 

_ in posterior segment procedures in aphakic diabetic patients, special care should be exercised lo avoid using 
large amounts of HEALON®. 

__.. Remove some of the HEALON® by irrigation and/or aspiration at the close of surgery (except in glaucoma 
surgery) 

~- Garetully monitor intraocular pressure, especially during the immediate postoperative period Hf significant 
rises are observed, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind HEALON® 

Because HEALON® is a highly purified fraction extracted from avian tissues and is known to contain minute 
arnounts of protein, the physician should be aware of potential risks of the type that can occur wilh the injection of 
any biologica! material. 

Because of reports of an occasional release of minute rubber particles, presumably formed when the diaphragm 
is punctured, the physician should be aware of this potential problem. Express a small ammount of HEALON® tram 
the syringe prior to use, and carelully examine the remainder as itis injected 

Avoid reuse of cannulas. If reuse becomes necessary, finse cannula thoroughly with sterile distilled water 

Use only if solution is clear 
Adverse Reactions: 

HEALON® is extremely well tolerated after injection into human eyes. A transient rise of intraocular pressure post- 
operatively has been reported in some cases. 

in posterior segment surgery, intraocular pressure rises have been reported in some patents, especially in 
aphakic diabetics. after injection of large amounts of HEALON® 

Rarely, postoperative inflammatory reactions (itis, hypopyon) as well as incidents of corneal edema ang Cor 
neal decompensation have been reported. Their relationship to HEALON® has not deen established 
How Supplied: 

HEALON® is a sterile, nonpyrogenic, viscoelastic preparation supplied in disposable glass syringes. delivering 
2.0) mi, 0.75 mi or 0.4 mi sodium hyaluronate (10 mg/ml) dissolved in physiciogical sodium chioride-phosohate 
butter (pH 7.0-7.5}. Each mi of HEALON® contains 10 mg of sodium hyaluronate, 8.5 mg of sodium chioride, 
0.28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of sodium dihydrogen ghosphate hydrate and 

q.s. water for injection U.S.P HEALON® syringes are terminally sterilized and aseptically packaged. 

Retrigerated HEALON® should be allowed to attain room temperature {approximately 30 minutes} prior to use 

For intraocular use. 

Store at 2-B°C 

Protect fram freezing. 

Protect from fight 
Caution: 

Federal jaw restricts this device to sale by of on the order of a physician 
Manutactired by: Pharmacia AB, Uppsala, Sweden 

For: Pharmacia Laboratories, 

Division of Pharmacia ine., Piscataway. New Jersey 0B854 


Revised: October 1984 

MEALON® is covered by US. patent 4.141.973, 1979 
Copyright © 1984, Pharmacia inc. All nights reserved 
Pharmacia IOLs 

Caution: investigational device limited by Federal (US.) law to investigational use 





References: 

1, Oc Surg News, Fed 1, 1985, pp 1, 6. 

2. Philipsson 8 et ab. in Healon {sodium hyaluronate). A Guide fo fs Use in Ophthalmic Surgery New York, John Wiley 
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Pharmacia 


800 Centennial Ave. 
Piscataway NJ 08854 


Ow EL BLA 


NATIONAL SPRING MEETING 
at 





——Sponsored by— 


THE WEST VIRGINIA ACADEMY 
OF OPHTHALMOLOGY 


April 27-30, 1986 


16 Hours CME Credit 


AMA Credit Category | | 





-—Guest Speakers— 
(partial list) 
M. BRUCE SHIELDS, M.D. 
Durham, North Carolina 


RICHARD H. KEATES, M.D. 
Columbus, Ohio 


8. THOMAS HUTCHINSON, M.D. 
Boston, Massachusetts 


TOPICS INCLUDE: Laser Surgery, 
Glaucoma Management, Radial Keratotomy, 
IOL Surgery 


——-REGISTRATION— 
Members: $100 
Non-members: $225 


Exhibitors: $450 
(Fully equipped 10’ x 10’ space available) 


ADVANCE REGISTRATION REQUIRED 
(refundable through 3/10/86) 


Make checks payable to: 


The West Virginia Academy 
of Ophthalmology 
c/o Samuel A. Strickland, M.D. 
Secretary- Treasurer 
P.O. Box 3107 
Charleston, WV 25331 
Telephone: (304) 345-4136 


—ROOM RESERVATIONS— 


(forms will be sent to all registrants) 
Contact directly: 
The Greenbrier 
White Sulphur Springs 
West Virginia 24986 
(304) 536-1110 
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101H ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 


MARCH 3-8, 1986 


SPONSORED BY 


: THE DEPARTMENT OF OPHTHALMOLOGY 
THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 





COURSE DIRECTOR: 
JACK T. HOLLADAY, M.D. 


TUITION: $375.00 
(RESIDENTS, FELLOWS & PRACTICING OPHTHALMOLOGISTS) 
(INCLUDES REVIEW MANUALS AND RECEPTION) 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is an inten- 
sive one week course intended for practicing ophthalmologists and recent 
graduates of residency programs. The lectures and manuals are designed 
to provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 


HERMANN EYE CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
1203 ROSS STERLING AVENUE 
HOUSTON, TEXAS 77030 
(713) 797-1777 
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gital B. The only syste 


CooperVision’s new Digital B™ 
canning System brings the depend- 
bility, performance and flexibility of 
igh speed digital electronics to oph- 
1ralmic ultrasound instrumentation. 

Imaging is vastly improved by 

e ability of the Digital B™ to display 
scans in 64 shades of gray. This 
eature, plus a foot-controlled freeze 

ame capability, assists in tissue 
ifferentiation and diagnosis. 


In addition, there is a unique 
Image Enhance feature that modifies 
the already high resolution image 
to provide greater contrast for even 
more accurate identification and 
evaluation of pathology. And, with 
the electronic caliper feature, it’s 
simple to measure pathologies in the 
eye and track their progress. 


Another key feature is the ability 


to zoom in or out, even in the freeze 


frame mode. Patient identificati 
improved, too. With the Digital | 
keyboard, you just type in the pa 
information which then appears 
part of the display. 

There’s also a video output į 
to which you can attach a VCR f 
permanent records of the patien 
scan. This allows you to review 
the scan after the examination, 1 
just as a static freeze frame but 





(CoPervIsIONS 


DIAGNOSTIC IMAGING 


at lives up to the promise. 


PAN-CALIPER CONTROL : | VECTOR 
| A-SCAN 


PROBE 
CALIPER | SELECT 


EAS AAT $ Sat Pa Sey a J a at RAE TOY tel 
RFT PRA EIR e SAAS ES ES ee SIRES 
i Re SEINS E E a be aa c 
MW es lye epee ee hae Se X z 
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1 accurate recreation of the For a demonstration of the 

nal examination. impressive new CooperVision 

The Digital B™ utilizes the Ultrascan® Digital B™ System IV, 

ilar Auditor B Mode Handpiece call or write to: CooperVision 

:h provides unsurpassed clarity Diagnostic Imaging, 17701 Cowan, 
resolution from the cornea to PO. Box 19587, Irvine, CA 92713. 

y in the orbit. The compact dimen- Telephone (714) 474-5900 or toll-free 
s of this advanced transducer (800) 854-0155. Telex: 68-5586 CSS- 
ws the user to view the eye from IRIN. 

de variety of imaging angles for ® Registered Trademark of CooperVision, Inc. 


TM Trademark of CooperVision, Inc. 


1 greater diagnostic capability. © Copyright 1984, CooperVision, Inc. 


Keyboard for conve- 
nient entry of patient 
data and biometry. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


General Information 

THE AMERICAN JOURNAL OF OPHTHALMOL- 
ocy publishes original articles, letters, edi- 
torials, abstracts, and book reviews. Edito- 
rials, book reviews, and abstracts are 
published by invitation. Timely articles 
and letters dealing with original observa- 
tions in clinical and basic ophthalmology 
are welcome. Each submission is evaluated 
by two or more scientific referees who 
recommend that the paper be (1) accepted 
as submitted, (2) returned for revision, or 
(3) rejected. Acceptance is determined by 
such factors as the originality, signifi- 
cance, and validity of the contribution, the 
suitability of the subject matter for sub- 
scribers to THE JOURNAL, and the editorial 
care with which the manuscript has been 
prepared. One author should be designat- 
ed as the submitting author who will be 
responsible for all correspondence regard- 
ing the preparation of the manuscript for 
publication. 

Authors are advised promptly of receipt 
of their papers. Within 45 days thereafter 
they will be advised of acceptance, rejec- 
tion, or need for revision. 

Copyright—At the time of submission, a 
signed copy of the copyright transfer pub- 
lished in THE JoURNAL each month must be 
included with the manuscript. No article 
or letter will be reviewed until this copy- 
right transfer, signed by each author, has 
been received. The copyright transfer must 
also list the home address of each author 
and the telephone number of the submit- 
ting author. 

The manuscript must be original and 
may not contain data published previously 
or submitted for publication elsewhere. If 
data were presented at a scientific meet- 


ing, the place, date, and auspices of the 
meeting should be stated on the title page. 


Mechanical Preparation of the Typescript 

Submit an original and at least one du- 
plicate copy of both the typescript and the 
illustrations. Xerographic copies are pre- 
ferred to carbon copies. 

Use 812 x 11-inch heavy, white, bond 
paper. Provide 1%2-inch margins on all 
four sides of each page and indent para- 
graphs one-half inch. Use black, clearly 
legible type. Use letter-quality, not dot 
matrix, printing. Use block, not cursive, 
type. Do not underline. Do not use italics 
or boldface. Do not use all capitals. The 
entire typescript, including title page, quo- 
tations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be 
double-spaced. 

Number each page in the upper right- 
hand corner. List first author’s name and 
short title (maximum, 60 characters and 
spaces) in the upper right-hand corner. 

Spell out all terms except standard meas- 
urements, such as mm Hg, cm, ml, used 
with numeric quantities. Abbreviations 
such as IOP, CME, RPE, and the like must 
not be used. 

Prepare references, legends, and tables 
in JOURNAL form. 


Original Articles 

The manuscript should be arranged in 
the following order: (1) Title page; (2) Sum- 
mary; (3) Introductory Text; (4) Material 
and Methods or Case Reports; (5) Results; 
(6) Discussion; (7) References; (8) Legends 
for illustrations; (9) Tables. 

Title page—The title page is page 1. It 
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should contain the title, a brief heading 
(no more than 60 characters and spaces), 
and each author’s name with the highest 
(one only) academic degree. The depart- 
ment and the institution where the study 
was performed should be credited in a 
footnote. Sponsoring organizations and 
grants are acknowledged in a footnote on 
the title page. (Referring physicians, con- 
sultants, editorial assistants, photogra- 
phers and artists, and laboratory assistants 
cannot be acknowledged however valuable 
their services.) The name and mailing ad- 
dress of the author to whom requests for 
reprints should be directed must be 
provided. Each page that follows the title 
page must be numbered consecutively, 
and must include the first author’s name 
and the brief title in the upper right-hand 
corner. 

Summary—Each paper must have a 
summary that synthesizes specifically the 
content of the paper in no more than 150 
words. It should include the main clinical 
or research data and findings but exclude 
speculation. The summary must be written 
so that the message of the full paper can be 
understood independently. It must not 
contain references, illustrations, or tables. 

Organization of content—Articles 
should be organized and prepared in the 
style used by THE JOURNAL. A brief intro- 
ductory statement of the problem should 
be presented. Material and methods or the 
patient selection should then be precisely 
and clearly described in enough detail fora 
reader to replicate the study. Results of the 
study should be given, followed by a dis- 
cussion. The discussion elucidates the re- 
sults and must relate directly to the topic 
of the paper. 

References—THE JOURNAL does not pub- 
lish extensive bibliographic reviews. Ref- 
erences must be numbered consecutively, 
both in the text and in the reference list. 
The author is responsible for complete and 
accurate references, including the proper 
capitalization and accent marks used in 
foreign-language publications. 
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Personal communications, posters, pro- 
gram abstracts, unpublished data, and oral 
presentations that the reader cannot re- 
trieve should be kept to a minimum and 
must be incorporated into the text without 
reference numbers. References to studies 
that have been accepted but have not yet 
been published must indicate the publica- 
tion in which they will be published. Pri- 
mary, not secondary, sources must be 
cited. References to books must contain 
inclusive pages of the section cited. The 
names of all authors must be cited in the 
reference list. THE JOURNAL does not use 
the term et al. The following style is used 
by THE JOURNAL for periodicals (1) and for 
books (2). 

1. Shields, J. A., Augsburger, J. J., 
Donoso, L. A., Bernardino, V. B., Jr., and 
Portenar, M.: Hepatic metastasis and orbit- 
al recurrence of uveal melanoma after 42 
years. Am. J. Ophthalmol. 100:666, 1985. 

2. Helveston, E. M.: Atlas of Strabismus 
Surgery, 3rd ed. St. Louis, C. V. Mosby, 
1985. 

Abbreviations for periodicals are listed 
in Index Medicus: Am. J. Ophthalmol., 
Surv. Ophthalmol., Br. J. Ophthalmol., 
and the like. If there is any doubt about an 
abbreviation, the name of the publication 
should be spelled out completely. 

Illustrations—Graphs, diagrams, and 
photographs must not be mounted. Each 
illustration should be numbered and cited 
consecutively in the text. The illustration 
number, an arrow indicating the top of the 
picture, and the author’s name should be 
indicated on a label on the back. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Photographs must have a 
glossy finish and a sharp contrast. Letter- 
ing, arrows, and the like must be profes- 
sionally applied. In a series of illustra- 
tions, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the in- 
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tended reproductions. Illustration widths 
in THE JOURNAL are 3 inches (one column) 
and 67/2 inches (two columns). Lettering 
must be planned with reductions to these 
sizes in mind; letters should be of uniform 
size and large enough to be read easily 
after reduction. 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 

THE JOURNAL does not use stereoscopic 
illustrations. 

Each illustration must have a descriptive 
legend. Legends should be typed consecu- 
tively on a page (separate from the illustra- 
tions themselves). The legend or illustra- 
tion number should not be incorporated 
into the illustration. Legends should be 
typed in the form used by the THE JOURNAL 

as follows: 

Fig. 1 (Jones, Smith, and Brown). Histo- 
logic section of the eye (hematoxylin and 
eosin, X70). 

For more than three authors, use Jones and 
associates. 

At the time identifiable photographs are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations are preferred to 
composites made up of two or more sepa- 
rate parts. If multiple-part illustrations are 
submitted, they should be labeled from left 
to right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. 
Top left, The patient preoperatively. Top 
right, Three days after surgery. Bottom 
left, Four months after surgery. Bottom 
right, One year after surgery. 

On request the visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Admin- 
istrative Assistant, American Journal of 
Ophthalmology, Tribune Tower, Suite 
1415, 435 N. Michigan Ave., Chicago, IL 
60611. 


Color—Authors must contribute to the 
cost of color reproductions. The charge to 
authors for color is $500 per page of color. 
Both color transparencies and high-quality 
color prints must be submitted with the 
paper, together with a layout indicating 
the proposed distribution of the illustra- 
tions and legends. 

Tables—Each table must be titled, num- 
bered with an arabic numeral, and cited 
consecutively in the text. Each table must 
be double-spaced and nothing in the table 
should be underlined. Photographically 
reproduced or mechanically reduced tables 
are not acceptable. The title should appear 
directly below the designation, Table 1. 
Below the title, a single rule (a straight, 
unbroken line) should span the width of 
the table. Between this single rule and a 
similar, full-width single rule, a heading 
must be given for each column. Partial 
rules spanning several column heads may 
be used to join main headings with appli- 
cable subheadings, if necessary. Vertical 
lines should not be used anywhere in the 
table. 

Abbreviations should be avoided. If nec- 
essary, they must be fully explained in a 
footnote. The following symbols are used 
for footnotes in the order indicated: * (as- 
terisk), + (dagger), $ (double dagger), $ 
(section mark), || (parallels), { (paragraph 
mark), and # (number sign). 

Many symbols cannot be set in type. If 
they are necessary, they should be pre- 
pared by a professional artist in a graph, 
diagram, or illustration and not submitted 
in a table. 

Proofs—The submitting author is 
provided with a copy of the edited type- 
script. Author corrections must be clearly 
indicated in red ink. Each author query 
must be answered. Alterations can be min- 
imized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the 
Manuscript Editor, Ophthalmic Publishing 








January, 1986 


x 


Vol. 101, No. 1 


Company, Tribune Tower, Suite 1415, 435 
N. Michigan Ave., Chicago, IL 60611, 
within 48 hours of receipt. Failure to return 
the typescript promptly delays publica- 
tion. 

Reprints—Since complimentary tear 
sheets are not provided, reprints should be 
ordered promptly. A reprint order form 
will be sent to the corresponding author 
before publication of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or path- 
ologic findings, experimental results, and 
new instruments and techniques. Letters 
should be prepared in the same way as 
Original Articles except that they must be 
no more than five pages in length (title 
page, two pages of text, reference page, 
and legend page). References should be 
limited to five. No more than two black- 
and-white illustrations, 3 inches wide (one 
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column in width), may be used. Color 
illustrations cannot be used. 


Source Texts 

THE JOURNAL recommends the following 
publications as guides to style, grammar, 
and spelling: 

CBE Style Manual Committee: Council 
of Biology Editors Style Manual. A Guide 
for Authors, Editors and Publishers in the 
Biological Sciences, 5th ed. Bethesda, 
Council of Biology Editors, 1983. 

The Chicago Manual of Style, 13th ed. 
Chicago, University of Chicago Press, 
1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 
1979. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, Mac- 
millan Publishing Co., 1979. 
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Chlorhexidine: a worry 
Wet-N-Soak: comfortable gas perm 


You've seen it in your practice. You've read about it. 
Chlorhexidine, although efficient as an antimicrobial, may 
not be problem-free when used as a preservative in contact 
lens care solutions. 














Compare product labels. 
Polyvinyl alcohol (PVA) Chlorhexidine (CHX) 
Wet-N-Soak" Wetting and P 
Soaking Solution 
The Boston Conditioning Solution x X 
HGP Conditioning Solution X X 





Barnes-Hind Gas Permeable 
Wetting and Soaking Solution 


P< 
>í 





Only one product offers the advantages of 
polyvinyl alcohol without chlorhexidine! 


Wet-N-Soak...the chlorhexidine-free option for 
Polycon*® and Paraperm 02” gas permeable lenses. 


you can do without. 


care without chlorhexidine’ 


















letting and Soaking 
Olution for Polycon® and 
araperm 02® gas permeable 
nses and all hard lenses 


WAAN a 


| 
mntains approx. | 
WEEKS’ SUPPLY 

nen used daily as directed 


wtion: Do not use if imprinted safety seal 
found cap is broken or damaged. 


ifloz sterile 18m 


Wet-N-Soak without chlorhexidine: 
recommend it to your patients and give yourself 
“one less thing to worry about. 


Wet-N-Soak" Wetting and Soaking Solution 


Ne 


Allergan Pharmaceuticals, Inc. Irvine, CA 92713 
© 1985 Allergan Pharmaceuticals, Inc. 
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THE RETINA RESEARCH FUND OF 
ST. MARY’S HOSPITAL AND 
MEDICAL CENTER, 
SAN FRANCISCO 


Subject: Practical problems 
and most recent advances in 
the diagnosis and treatment of 
retinal, macular, and vitreous 


Course Instructors: diseases, with an update on 


Howard Schatz, M.D. Argon and Krypton Laser 
C ARMEL, San Francisco DE E Real case 
studies and photographs will 
CALIFORNIA (ROIN NOTRA, be utilized in a problem-- 
Quail Lodge Herbert C. Cantrill, M.D. solving workshop atmosphere. 
May 22, 23, 24, 1986 Minneapolis 
(Carmel Valley Workshop) Enrollment: 
Limited to 48 at each 
Gary C. Brown, M.D. 
De Philadelphia nOD 
CALIFORNIA Course Time: 


(Silverado Workshop) , 
Silverado Country Club 3 days, 4 hours each day 
dune 12, 13.14. 1986 H. Richard McDonald, M.D. Credit: 


San Francisco 12 hours, AMA and CMA, 
(Both Workshops) Category 1 


For information and brochure call 415/921-4860 or write: Medical Staff Secretary, St. Mary’s Hospital and 
Medical Center, 450 Stanyan, San Francisco, CA 94117. 


THE TWENTY-SECOND ANNUAL 
“SURVEY OF BASIC SUBJECTS IN OPHTHALMOLOGY?” 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY MARCH 3 THROUGH 8, 1986 
k ok ok wk wk 
RETINA PHARMACOLOGY 

GLAUCOMA SYSTEMIC DISEASES 
PATHOLOGY CORNEAL PHYSIOLOGY 
PEDIATRICS NEURO OPHTHALMOLOGY 
REFRACTION OPHTHALMIC PLASTICS 


MICROANATOMY OF CORNEA 
COURSE DIRECTOR: JOSEPH B. WALSH, M.D. 


FACULTY 
D. JACKSON COLEMAN, M.D. DAVID S, FRIENDLY, M.D. JOSEPH MAURIELLO, M.D. RICHARD STARITA, M.D. 
ROBERT C. CYKIERT, M.D. DANIEL H. GOLD, M.D. JOEL S. MINDEL, M.D. FREDERIC WANG, M.D, 
ROBERT C. DELLA ROCCA, M.D. DAVID L. GUYTON, M.D. THOMAS O. MULDOON, M.D. CHRISTIAN WERTENBAKER, M.D. 
ANDREW P. FERRY, M.D. THOMAS R. KUHNS, M.D. KENNETH NOBLE, M.D. BARRY E. WRIGHT, M.D. 


xk k we ** k 


This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate institute is 
accredited by the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 


CME Credits, Category 1: 48 
Fee: $500.00 Residents/Fellows: $300.00 (includes syllabus, luncheons and cocktail party) 
For registration and additional information, please write to: 


Jane Stark, Registrar 
Post Graduate institute, New York Eye and Ear infirmary 
310 East Fourteenth Street, New York, New York 10003 
Tel: (212) 598-1430 or 598-1313 
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THE BRITISH COUNCIL 
INTERNATIONAL MEDICAL COURSE 


RECENT TRENDS IN 
OPHTHALMIC SURGERY: 
AN INTERNATIONAL SEMINAR 
13-25 July 1986 IN BRISTOL 


The aim of this seminar is to provide an up-to-date 
review of the advances that have occurred in oph- 
thalmic surgery in recent years, with emphasis on 
the technical aspects and the complications which 
ensue. 


Modern developments in plastic surgery and 
tumours.of the lid, the surgical management of stra- 
bismus, orbital disease, trauma, corneal surgery, 
retinal disease, glaucoma surgery and ocular 
tumours will be covered, and there will be live surgi- 
cal demonstrations and video recordings. 


The seminar will be directed by Professor D. L. 
Easty of the Department of Ophthalmology, Univer- 
sity of Bristol. 


The following have agreed to contribute to the 
seminar: 

Mr. E. Arnott, Charing Cross Hospital 

Mr. J. R. 0. Collin, Moorfield Eye Hospital 

Professor W. Foulds, University of Glasgow 

Mr. J. Kanski, King Edward Vil Hospital 

Professor J. Rootman, University of British Colombia 

Mr. J. Scott, Addenbrooke's Hospital, Cambridge. 


The seminar is open to senior practising ophthal- 
mologists. 


There are vacancies for 35 members. 
Fee: £795 Residential. 


Participants will be accommodated at a hotel within 
easy walking distance of the newly constructed 
Bristol Eye Hospital where the sessions will be 
based. 


Applicants are advised to apply before 25 March 
1986. 


FURTHER INFORMATION AND APPLICATION 
_ FORMS CAN BE OBTAINED FROM YOUR LOCAL 
RSEAS REPRESENTATIVE OF THE BRITISH 
CIL OR FROM COURSES DEPARTMENT, 
65 DAVIES STREET, LONDON, W1Y 2AA. 


-222228° The 
a SHE. British 
o 232833 Council 
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29th Annual 
Postgraduate Symposium 
in Ophthalmology 


at the Ohio State University 
Mark Your Calendar. 
Friday and Saturday 
March 7th and 8th, 1986 
The Hyatt Hotel 
on Capital Square South 
Columbus, Ohio 


The Annual Postgraduate Conference is approved for 
12 hours of CME credit in Category 1 of the AMA 
Physician's Recognition Award. 

The two-day event brings together leading ophthal- 
mologists to discuss the management of ophthalmic 
disorders and current drug therapies. 

The guest faculty includes such distinguished 
speakers as David Apple. M.D. of Salt Lake City, Utah. 
Gary Holland, M.D. of the Jules Stein Eye Institute, 
Los Angeles, California, and Thomas Zimmerman, 
M.D. of the Ochsner Clinic. Harrahan. Louisiana. 

James M. Andrew, M.D., Associate Professor, 
Department of Ophthalmology, Ohio State University 
is the Symposium Director. 

Early registration is encouraged. Registration fee 
is $100. 


For information contact: 

Mr. Jon Hollett 
Director - Continuing Education 
Ohio State University 
320 West Tenth Avenue 
Columbus, OH 43210-1240 
(614) 422-4985 


Sponsored in part by Allergan Pharmaceuticals, Inc. 
1482Y 





MANHATTAN 
EYE, EAR & THROAT 
HOSPITAL 


PRESENTS A POST-GRADUATE COURSE IN 
CONTACT B AND A SCAN 
DIAGNOSTIC ULTRASONOGRAPHY 


Friday and Saturday, 
February 14th & 15th, 1986 


Faculty: Richard D. Binkhorst, M.D. 
Nathaniel R. Bronson Il, M.D. 
John S. Kennerdell, M.D. 
Richard Dallow, M.D. 
Yale L. Fisher, M.D. 
Norman Pickering 
Wiliam F Regan, M.D. 
Edwin M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Jeffrey Shakin, M.D. 


Available Equipment: 
Bronson- Turner B-Scan 
Ocuscan (Coleman) 
Ultrascan (Charles) 


For Information, Write: 
Course Director, Yale L. Fisher, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y 10021 


New evidence: 


Hypolears relieves 
irritation; helps promote 
epithelial healing. 


Healthy corneal Dry Eye Epithelium with 
epithelium: epithelium: reduced edema: 


Maintains balance of water Traumatized, often over- High colloid osmolality of 
and crystalloids hydrated. Hypertonic tearfilm HypoTears reduces edema, 
(salts, shown in red). can penetrate, causing further permits healing. 

tissue damage. 
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Research suggests 
clinical benefits 

of HypoTears are due 
to its high colloid 
osmolality. 


Now, you have another reason to 
recommend HypoTears to Dry Eye 
patients: 

The high colloid osmolality (CO) of 
HypoTears may help damaged cor- 
neal epithelium heal faster. 

In Dry Eye, the corneal epithelium 
is often traumatized and, paradoxi- 
cally, edematous. Research has 
shown that high-CO solutions — 
those with high concentrations of 
colloidal (non-salt) particles — can 
reduce this edema. ! 

The high colloid osmolality of 
HypoTears draws water and salt out 
of the waterlogged tissues, to help 
promote more rapid healing of the 
injured epithelium. And the large 
colloidal molecules in HypoTears help 


prevent additional fluid from entering. 


According to new research, 
Hypo Tears has the highest CO of the 
8 tear substitutes studied — 60 times 
higher than the best-selling artificial 
tear. ? 


Study confirms 
patients prefer 
hypotonicity. 


HypoTears is the first artifi- 
cial tear formulated with no added 
salt — salt that Dry Eyes are better 
off without. HypoTears reduces 
tearfilm hypertonicity and helps 
relieve the discomfort associated 
with it. And in another recent study, 
patients preferred a hypotonic tear 
substitute over any isotonic solu- 
tion for comfort. 1:3 

Give your Dry Eye patients every 
advantage. Recommend hypotonic, 
high-colloid-osmolality HypoTears 
— the artificial tear that relieves 
irritation by helping damaged epi- 
thelium to heal faster. 


References: 1. Lamberts, Foulks and Holly: Effects of colloidal osmotic solutions on hydra- 
tion of de-epithelialized cornea in the rabbit. Arch Ophthalmol (submitted for publication). 

2. Holly and Esquivel: Colloid osmotic pressure of artificial tears. Prepublication report, 1985. 
3. Gilbard: Tear film osmolality and keratoconjunctivitis sicca. CLAO Journal 11:243, 1985. 





Hypolears 


LUBRICATING EYE DROPS 


More reasons to recommend it. 





Gope Sono: 


Ophthalmic Products 
2801 Orchard Parkway 100 McPherson St. 
San Jose, CA 95134 


Representing CVP Inc San Germán PR and CVO Div CV Inc 


ATAA CN Tan 


Markham, Ontario L3R 3V6 Canada 
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NEW wide-field oculars with 
fold-down rubber sleeves and 
diopter lock positions. 


NEW Binocular Observer Tube 
provides assistant with the 
same stereoptic view as the 
primary surgeon. 


Manual or motorized tilt 
promotes greater comfort and 
versatility. 


NEW optics provide a wide field 
diameter, exceptional depth of 


field and enhanced resolution. NEW optional “joystick 


handswitch control—o 
“hands-free” footswitct 
controls. 








Unique new Pupillary Filter can 
partially block coaxial light 
passing through the pupil. 








Improved coaxial light design 
achieves sharper imaging: 





NEW built-in Patient Fixation 
Light (a Weck exclusive) sim- 
plifies corneal centering in 
refractive surgery. 


Interchangeable objective 
lenses to accommodate ¢ 
variety of procedures and 
specialties. 


TheNew Weck 
Surgical Microscopes 
Can Only Be Viewed 
As Outstanding. 


Here, today, is the surgical micro- 
scope of the future. Anticipating the 
changing requirements of micro- 
Surgery, we took an already excel- 
lent product line and made it even 
better by incorporating superb tech- 
nological advances. 





For versatility choose the Manual 
Tilt Model 1205. With the array of 
quickly interchangeable eyepieces, 
binocular heads, objective lenses 
and a full 90 degree tilt, it is ideal 
for ophthalmic surgery as well as 
other specialties. For ophthalmic 
surgery exclusively, choose the 
Motorized Tilt Model 1206 for the 
ease of adjusting viewer comfort 
and aligning the optical/illumina- 
tion axes by motorized controls. 


Coaxial Light 
Pupillary Filter. 


Both Models 1205 and 1206 employ 
an elegantly simple optical advance 
which allows the surgeon to block 
approximately 80% of the coaxial 
light passing through the patient's 
pupil. This eclipse effect is accom- 
plished by pushing an aperture slide 






into the illumination axis. The slide 
contains a color-corrected glass 
with a central opaque spot, which 
will not obstruct the Surgeon's view 
of the overall field. When a full red 
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pushed in the opposite direction. 


Unique Patient 
Fixation Light. 


To simplify alignment and centering 
on the cornea in refractive surgery, 
the Weck Microscope incorporates 
a built-in Patient 
Fixation Light as a 
Standard feature. It 
consists of a 2mm 
LED light positioned 
above the center of 
the objective lens. 
The red light is clearly 
visible to the patient 
and is bright enough 
to reflect off the cor- 
nea, therefore, assisting the surgeon 
in marking the central optical zone. 


Superior Optical / 
Illumination Design. 


Enhanced optics and an advanced 
coaxial light system result in excel- 
lent imaging through the micro- 
scope. The system is designed to 
minimize glare, while highlighting 
the retina for extracapsular and 
vitreoretinal procedures. Its 
brilliant, white light is delivered 

through the objective lens via 


a large diameter fiber optic &£ = A 
a 


cable. The cable transmits the 

light subsequent to it pass- 

ing through the built-in UV/IR , 
filter. The result is high reso- =, 
lution of detail and image 
contrast which you can see! 


Capture The 
Moment On Film! 


All Weck handswitches 
and footswitches are 
wired to activate most 
35mm single lens reflex 
cameras. With our 
unique camera re- 
lease system, the 

surgeon is able to ` 
capture an exact 
moment in the procedure, without 
vibration and without involving a se- 
cond person to activate the camera. 


Responsive To The Needs 
Of Outpatient Facilities. 


Heading a variety of mounting sys- 
tems for the Weck Microscope are 
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the CM-2301 Ceiling Suspension 
and the 304 QuadriStand. The 
CM-2301 is a fully motorized, fixed 
position ceiling mount which is com- 
parably priced to most floorstand 
systems (some cost more!). Featur- 
ing a self-retracting column, the CM- 
2301 is an excellent choice for any 
office, hospital or 
clinic, especially 
when a room has 
been designated for 


microsurgery. 
The 304 Quadri- 
Stand is a new 


4-point floorstand 
designed with a low- 
profile stance for su- 
perior stability. The 
QuadriStand is simple, yet rugged 
and maneuverable. 

Of course, Weck continues to 
offer fully motorized floorstands and 
the most advanced motorized track 
ceiling mount available. We can even 
install a ceiling track system which 
allows your microscope to travel 
between two rooms, with the simple 
turn of a control knob on the wall 
panel. 

Contact your Weck representa- 
tive to determine the feasibility and 
... benefits of a ceiling 
mounted system 
* from Weck. 





Edward Weck & Company, Inc. Weck Drive, 
PO. Box 12600 Research Triangle Park, NC 
27709 800-334-8511 

In Canada: Weck Surgical Company, 221 Amber Street 
Markham, Ontario L3R 3J7, 416-477-6790 


©1985 Edward Weck & Company, Inc 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


AT STANFORD 
June 30 through August 29, 1986 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochem- 
istry, Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluores- 
cein Angiography, Optics and Theory of Refraction. 


instructors include Doctors R. Abbott, C. Beard, B. Crawford, C. Dawson, R. Dryden, P. Egbert, A. 
Flach, D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Marmor, B. Ostler, G. 
Paris, H. Schatz, A. Scott, W. Spencer and many others on the faculty of 60. 


Tuition is $1175. For further information and application forms, please write to J. W. Bettman, M.D., 
Division of Ophthalmology, A-157, Stanford Medical Center, Stanford, California 94305. 
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ESTABLISH A ZONE 
OF COMFORT 


an with the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on 

retractor helps eliminate the patient's 
feeling of ‘suffocation.’ It offers an 
unrestricted breathing zone that 

x leaves the nose and mouth 
i untouched by the surgical drape. 

| Order today by filling-in the coupon, 
/ below: 































Diversatronics, Inc. (800) 345-1244 


2, 620 Parkway, Broomall, PA 19008 (215) 356-3995 
pe Please send me ______.. packages of your NEVYAS DRAPE 


RETRACTOR today, at the special price of $19.00 per 24-piece 
package. F 
Enclosed is my check for: Please bill me Ld. 


NAME : 
po a 

r t rce. Address: a O AO eee 

diversa ie Inc. Hospital: e ae os 

City/State/Zip: 
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NEPTAZANE® Methazolamide. Before prescribing, 


please consult complete product information, a 
summary of which follows: 

Indications: For adjunctive treatment of chronic 
simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is 
desired in order to lower intraocular pressure. 
Contraindications: Severe or absolute glaucoma 
and chronic noncongestive angle closure 
glaucoma. Of doubtful use in glaucoma due to 
severe peripheral anterior synechiae or 


hemorrhagic glaucoma. Adrenocortical, hepatic, 


or renal insufficiency; electrolyte imbalance state; 


e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 

Warnings: Although teratogenic effects 
demonstrated in rats at high doses have not been 
evidenced in humans, methazolamide should not 
be used in women of child-bearing potential or in 
pregnancy, especially in the first trimester, unless 
the expected benefits outweigh potential adverse 
effects. 

Precautions: Potassium excretion is increased 


initially, upon administration of methazolamide 
and in patients with cirrhosis or hepatic 
insufficiency could precipitate an hepatic coma. 
should be used with caution in patients on stero 
therapy because of the potentiality of 
hypokalemic state: 

Adequate and balanced electrolyte intake is 
essential in all patients whose concomitant clinic 
condition may occasion electrolyte imbalance. 
In patients with pulmonary obstruction or 
emphysema where alveolar ventilation may be 
impaired, methazolamide which may precipitate 
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looking 
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Clinically effective in the 
management of 1.0.P. 


è Rapid penetration into aqueous humor 
with lowering of 1.O.P. within 2-4 hours 


è Lasting effect on 1.O.P. from 10-18 
hours 


B.I.D. dosage to aid 
patient compliance 


® Clinically effective for initiating and 
maintaining control of 1.O.P. with simple, 
convenient B.1.D. regimen 
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Impressive clinical 


safety profile 


è Minimal G.I. upset 
e Minimal influence on serum 
electrolytes 


into 


r aggravate acidosis, should be used with caution. 
\dverse reactions common to all sulfonamide 
Herivatives may occur: fever, rash (including 


‘rythema multiforme, Stevens-Johnson Syndrome, 


oxic epidermal necrolysis), crystalluria, renal 
alculus, bone marrow depression, 
hrombocytopenic purpura, hemolytic anemia, 
eukopenia, pancytopenia and agranulocytosis. 
Precaution is advised for early detection of such 
reactions and the drug should be discontinued and 
ippropriate therapy instituted. 


b nfetion masts witch hana 


è Not contraindicated in patients with 
congestive heart failure or asthma 


Neptazane 


Methazolamide 


tablets 50 mg 
D 


disappear on withdrawal or dosage adjustment): 
anorexia, nausea, vomiting, malaise, fatigue or 
drowsiness, headache, vertigo, mental confusion, 
depression, paresthesias of the fingers, toes, 
hands or feet and occasionally at the 
mucocutaneous junction of the lips, mouth and 
anus. Urinary citrate excretion and uric acid 
output are decreased during the use of this drug, 
but urinary calculi clearly due to the drug have not 
been reported. 

In order to monitor for hematologic reactions, 


E “f [3 aima CAC T aah hha } ey: 


be obtained prior to initiating NEPTAZANE® 
therapy and at regular intervals during therapy. If 
significant changes occur, the drug should be 
discontinued and appropriate therapy instituted. 


Lederle Laboratories 
A Division ot American Cyanamid Company 
Wayne, New Jersey 07470 
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Sponsored by: 

The University of 
Pennsylvania 
School of Medicine 


Elliot B. Werner, M.D., 


Course Director 
Department of 
Ophthalmology & 
Scheie Eye Institute 
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Technology 
Complements 
the Artof - 

Implantation. 
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A leader by design 


Precision‘Cosmet 


AMIEKICAN JOUKNAL UF UPHIHALMOLOGY 


Postgraduate Course 
Clinical and Basic Science Review 
in Ophthalmology 


April 1-5, 1986 
Hilton Hotel of Philadelphia 
34th Street & Civic Center Blvd. 


Explores the Following 

Topics: 

Embryology and 
Biochemistry 

Plastics and Anatomy 

Pharmacology 

Glaucoma 

Pathology 

Neuro-ophthalmology 

Cornea and External 
Disease 

Strabismus 

Optics 


that 





Special Guest Faculty: 


Francis C. Sutula, M.D. 


Clinical Associate 
Professor of 
Ophthalmology, Tufts 
Faculty New England 
Medical Center, 
Massachusetts Eye 
and Ear Infirmary, and 
University of 
Massachusetts 


David L. Guyton, M.D. 
Associate Professor of 
Ophthalmology, 
Johns Hopkins 
University School of 
Medicine 





Kratz/Johnson 7mm Lightweight 


Model Nos. 8661; 8663(UV) 





January, 1700 


For more information, 
please contact: 

Nancy J. Wink, CME 
Program Director, 
School of 
Medicine/G3, 
University of 
Pennsylvania, 
Philadelphia, PA 19104. 
(215) 898-8005. 


The University of Pennsylvania 
School of Medicine designates 
this continuing medical educa- 
tion activity for 38 credit hours of 
Category 1 of the Physician's 
Recognition Award of the 
American Medical Association 





Clayman 7mm Ovoid One-Pie 
Model Nos. 5770; 5772(UV) 


Caution: Investigational devices limited by 
Federal (USA) Law to investigational use. 


Bechert 7mm One-Piece Lightweight 
Angulated—Model Nos. 9600; 9602(UV) 
Flat—Model Nos. 9610; 9612(UV) 


Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 (800) 328-3961; (800) 682-3809 (MN) © 1985 Precision-Cosmet Company, Inc. 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the first of the month 
preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and 
payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words— 
$75.00. Ad will run three months. No refunds on can- 
celled ads after the first appearance. Count words, 
cluding abbreviations, initials or numbers count as one 
word. Publisher assigns a number for box ads at no extra 
charge. Replies are forwarded unopened weekly. 
BORDER ADS (non-commissionablie): Set within ruled 
border. One inch minimum-—$90.00 per inch, per 
month. Ads over 35 words will be set within a ruled bor- 
der. 

Box number responses must include the box number on 
the envelope and should be sent to the address given 
above. Use business sized envelopes only. 





AMERICAN JOURNAL OF OPHTHALMOLOGY 81 


POSITIONS AVAILABLE 


VITREO-RETINAL SURGEON: Vitreo-retinal surgeon to associate with private retinal group 
in major Midwestern city. Send C.V. to Box 922 AJO. 


VITREORETINAL ASSOCIATE 
Sought for small Midwestern group with high pathology general and 
pediatric practice. Equipment includes: Argon, Krypton, YAG, Phaco 


9000, Octopus 2000R,. Topcon and Zeiss same-day fluoresceins. Ad- 
jacent outpatient and inpatient surgery units. Your choice Vitrector, 
Must be willing to do some general ophthalmology. Send CV now to 
schedule interview at Academy or other meetings. Box 956 AJO. 





WANTED: Third ophthalmologist desired for growing practice in the Southeast. Interest in 
retina preferable. Guaranteed salary with opportunity for partnership in one year. 
Please forward curriculum vitae to Box 964 AJO. 


WANTED: Retina! Specialist to associate with general ophthalmologist in Massachusetts. 
Box 971 AJO. 


MEDICAL OPHTHALMOLOGIST: To join outstanding and busy subspecialty ophthalmic 
group in the Southeast. Excellent income. Experience required. Send CV to William J. 
Collis, M.D., 2134 Nicholasville Road, Suite 3, Lexington, KY 40503. 


OPHTHALMOLOGIST: Board certified or eligible. Trained in vitreo-retinal surgery to join 4- 
doctor ophthalmology group in East Central Florida. Must be willing to do some general 
ophthalmology. Reply with training, references, availability to Box 972 AJO. 


GROWING CITY IN SOUTHWEST: Full-time Ophthalmologist to head teaching service in 
busy county hospital. Affiliated with two universities. Salary competitive. Reply Box 
973 AJO. 


GENERAL OPHTHALMOLOGY: Excellent opportunity to join progressive and rapidly grow- 
ing practice in North Carolina. University affiliation available. Interest in general or 
medical ophthalmology desirable. Board certification/eligibility required. Send resume, 
recent photograph, and two references. Box 974 AJO. 


MEDICAL OPHTHALMOLOGIST—ARIZONA: Part-time position for medical ophthalmol- 
ogist in Phoenix practice. Terms flexible. Send C.V. to Box 975 AJO. 











EXPAND 
YOUR FIELD , 
OF VISION 


Microscope Color Cameras 
with Hitachi’s single tube 
and three tube 


Precision you can count on. 
Hitachi’s newly developed micro- 
scope color cameras show your field 
of vision to an entire operating 
theater. And, with a tele-still photo 
adapter you can, at the touch of 
a button, still the picture where you 
choose during television monori: 
These cameras 
weigh less than 2.4 
Ibs. are compact, 
and have the ultra- 
high sensitivity 
and resolution (DK- 
5050/5053 — 550lines, 
DK-3000/3300 — 350 lines necessary for use 
with endoscopes, as well as biological microscopes. 
For further information on Hitachi’s Broadcast quality 
three tube and single tube Microscope Color Cameras please 
contact: Hitachi Denshi America, Ltd., 175 Crossways 


Park West, Woodbury, NY 11797, ge 
© HITACHI | 



















800-645-7510. 


82 AMERICAN JOURNAL OF OPHTHALMOLOGY 


OPHTHALMOLOGIST 


Board certified (preferred) or board eligible for Chief of Ophthalmology 
position in a highly active medical/surgical hospital. This JCAH accre- 
dited medical center is affiliated with the University of Virginia Medical 
School and provides an opportunity for academic appointment and 
participation in medical student training. Excellent benefits. Salary 


range: $67,00-$78,000 contingent upon experience and qualifica- 
tions. Write or call: 
VAMC 
Chief of Staff (11) 
Salem, Virginia 24153 
Telephone (703) 982-2463, Ext. 2104 


EEO Employer 





OPHTHALMOLOGIST FOR LOCUM TENENS: Board-qualified ophthalmologist sought to 
provide primarily medical ophthalmic services on Tuesdays, beginning 1 October 1985 
in Campbell, California, Box 976 AJO. 


OPHTHALMOLOGIST NEEDED: To establish solo practice. Rapidly growing community 
outside major city in Central California. Mid-sized hospital will provide excellent bene- 
fits and guarantee. Equidistant to ocean, desert and mountain sports. Call (716) 884- 
3700. 


WANTED: Ophthalmic Photographer Interpretive Angiographist. Must be experienced. Re- 
quired to interact with patients and physicians. Academic service. Must be able to 
manage. Excellent salary and benefits. EEO Employer. Box 977 AJO. 


OPHTHALMOLOGIST WANTED: Busy, growing, large, young practice. Specialty interest 
preferred, Early partnership. West Virginia community, over 100,000 population, Uni- 
versity area. Interviews to selected applicants only. Send CV and photo. Box 978 AJO. 


OPHTHALMOLOGIST WANTED: Turnkey facility, established industrial clientele, adjacent 
beautiful Monterey Peninsula. Confidential. Occupational Health Care, 31 Winham 
Street, Salinas, CA 93901. 


VITREO-RETINAL SURGEON: Busy retinovitreous practice with a metropolitan midwest 
setting desires another associate. Please send resume to Box 980 AJO. 
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Ophthalmologist 


BE/BC ophthamologist with training in oculoplas- 
tics and orbital surgery to join a 190 physician 
multi-specialty group with adjacent 447-bed 
hospital. Current department has 5 ophthal- 
mologists, 9 certified technicians, YAG laser, 
Argon laser, A & B scan, auto perimeter, etc. 
Applicant will do general ophthalmology as well. 
Gundersen Clinic, Ltd. is in a beautiful 50,000 
community with state university, private college, 
superb outdoor facilities, good schools and broad 
economic base. Write: 


Bruce A. Polender, M.D. 
Chairman Personnel Committee 


Gundersen Clinic, Ltd. 


1836 South Avenue 
La Crosse, Wisconsin 54601 
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January, 1986 


OPHTHALMOLOGIST 


New York State—Rapidly expanding, well-established HMO currently 
serving over 65,000 members has immediate opening for a Board Cer- 
tified or Eligible Ophthalmologist. Our multispecialty group, which in- 
cludes Internal Medicine, Family Practice, Pediatrics, OB/GYN, Sur- 
gery, Orthopedics, ENT and others, is affiliated with teaching hospitals 
and a medical center, and potential exists for teaching opportunities. 
CHP is located in New York State's capital district, an educational 
center within easy reach of Boston, Montreal, and New York City. The 
area offers a variety of residential styles and abundant cultural and 
recreational options. Professionals enjoy attractive salary and fringe 
benefits. Address inquiries to: 
Stanley E. Kilty, M.D., Medical Director 
Community Health Plan, Inc. 
1201 Troy-Schenectady Road, Latharn, New York 12110 
Phone 518-783-3110 





VITREORETINAL SURGEON: Vitreoretinal Surgeon wanted to associate with prestigious 
three-man retina referral practice in midwest. Private practice with academic affili- 
ation. Please send C.V. to Box 981 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Fellowship-Trained Pediatric Ophthalmologist needed 
to join busy general and anterior segment ophthalmology practice in southeast. Medical 
school faculty appointment included. Excellent salary and benefits. Send CV, photo, 
and personal references. Box 984 AJO. 


VITREGRETINAL SURGEON: Vitreoretinai surgeon needed to join busy general and anter- 
ior segment ophthalmology practice in southeast. Medical school faculty appointment 
included. Excelent salary and benefits. Send CV, photo, and personal references. Box 
985 AJO. 


OCULOPLASTIC OPHTHALMOLOGIST: Fellowship-Trained Oculoplastic Ophthalmologist 
needed to join busy general and anterior segment ophthalmology practice in southeast. 
Medical school faculty appointment included. Excellent salary and benefits. Send CV, 
photo, and personal references. Box 986 AJO. 


UTAH: Ophthalmologist needed in expanding suburban community of 60,000 near a new 
50 bed hospital. Unique opportunity for private practice in an underserved area 30 
minutes from downtown Salt Lake City. Call Bob Albrecht (801) 264-8800. 





Ophthalmologists 


FHP, a rapidly expanding multi-specialty 
group practice, is seeking experienced, 
Board certified (or eligible) Ophthalmol- 
ogists. These positions, based in Orange 
County/Long Beach, Southern California, 
require expertise in laser and cataract 
surgery. Expertise in Yag laser and 
Oculon plastics is desirable. 


For more information, please call William 
Trainor, Manager of Professional Staffing, 
toll-free at 1-800-446-2255 (in California, 
call 1-800-336-2255), or write: 





Professional Staffing 
9900 Talbert Avenue « P.O. Box 8000 
Fountain Valley, California 92708-8000 
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Kelman PC-27LB CapSul™ Lens 


A good reason to implant one loop in the capsular bag 
and one in the ciliary sulcus. 


E Polypropylene Inferior Loop 
When implanted in the bag, the polypropylene loop is 


designed to flex to accommodate compression of the 
implant. 


@ Perspex® CQ* Superior Haptic 
In situ, the PMMA haptic rests gently against the ciliary 
body. Recent studies'* suggest PMMA is less reactive 
than polypropylene in contact with ciliary tissue. 


@ Excellent Centration 
_.. Achieved with the PC-27LB differential loop lengths 


and the polypropylene loop in the capsular bag and the 
PMMA haptic in the ciliary sulcus. 


* Perspex“ is a registered trademark of ICI. 


Caution: Investigational device. Limited by United States law to investigational use. 


84-52-1080 101-503 


E 0.25 mm Laser Spacer 
Provides uniform separation between the optic and 


posterior capsule facilitating a future YAG laser posterior 
capsulotomy. 


@ Ultraviolet Blocker 
Perspex® CQ optic absorbs UV wavelengths up to 400 nm. 


E The New Kelman CapSul™—It’s a Dickens of a lens. 
For additional information, contact American 


Medical Optics, 1402 E. Alton Ave., Irvine, CA 92714 
Telephone: 800 854-6930 CA: 800 432-7489 | 


1. Apple DJ: Biocompatibility of implant materials. Am /ntraoc Implant Soc J, vol 10, 
Winter 1984. 


2. Polypropylene inflammatory potential cited. /OL & Oc Surg News 2(No. 14):16, July 15, 
1984. 
| 


Technology *Ħ Quality ¢ Service 


Eai LJ bei 
american Medical UDTICS 
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ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


University of Southern California School of Medicine, Department of 
Ophthalmology, seeks an ophthalmologist for full-time faculty position 
with strong commitment to teaching and research specializing in glau- 
coma. Requirements include completion of residency, fellowship in 
glaucoma, and Board certification or eligibility. The individual should 
have teaching, research, and administrative experience. Send quailifi- 
cations and CV to: 


Stephen J. Ryan, M.D., Chairman 
Ophthaimology Department 
Doheny Eye Building 
USC School of Medicine 
1355 San Pablo St., Los Angeles, CA 90033 


EOE/AA 


VITREORETINAL SURGEON 


FULLY TRAINED VITREORETINAL SURGEON NEEDED IN EXPANDING MULTI- 
SPECIALTY CLINIC WITH 100 PHYSICIANS-——SIX ESTABLISHED SATELLITE 
CLINICS. 

NO OTHER RETINA SPECIALISTS WITHIN 60 MILES. 

OPHTHALMOLOGY DEPARTMENT CURRENTLY CONSISTS OF TWO GENER- 
AL OPHTHALMOLOGISTS AND ONE OPTOMETRIST. 


CONTACT: William R. Jernigan, M.D. 
Trover Clinic 
Clinic Drive 
Madisonville, Kentucky 42431 


Phone: 502-825-7470 





OPHTHALMOLOGISTS: Private practice opportunities with income guarantee in Clovis 
and Ruidoso, New Mexico. Submit CV to Bill Norris, Southwest Community Health 
Services, PO Box 26666, Albuquerque, NM 87 125-6666. Or, call 1-800-545-4030, Ext. 

00. 


PEDIATRIC OPHTHALMOLOGIST, RETINAL OPHTHALMOLOGIST: Associates needed in 
Southeastern Massachusetts. Must be Fellowship trained and BC/BE. CV, date avail- 
able to: Robert D. Gross, M.D., 57 Alberta Rd., Chestnut Hill, MA 02167. 


OPHTHALMOLOGIST: Associate position for general ophthalmologic practice in Massa- 
chusetts. Box 988 AJO. 


WANTED: Board eligible/certified General Ophthalmologist to join forty-five physician 
multispecialty group in Los Angeles. Excellent opportunity. Start date negotiable. Send 
CV to Box 989 AJO. 


EASTERN PENNSYLVANIA: Soio, general ophthalmologist seeking general or subspecia- 
list. New ophthalmology building. Mid-sized town. First year salary and benefits leading 
to full partnership. Adjacent 300 bed hospital. YAG and Argon lasers. Box 990 AJO. 


OPHTHALMOLOGIST WANTED: Part time or full time pediatric ophthalmologist. Excellent 
opportunity, beautiful West Coast location. Send picture and curriculum vitae. Box 991 
AJO. 


TWO OPENINGS---RETINA, GLAUCOMA, PEDIATRIC, PLASTIC EMPHASIS 


Opportunity in exploding private practice specializing in eye surgery 
60 miles west of Chicago, one hour from closest subspecialist. Start 
July 1 to September 1, 1986. Never refract again! You work with the 
best ophthalmic technicians in the country. Large established patient 
base drawn from a population area of 150,000. Our patients are a 
pleasure to take care of. Ultra-modern superbly-equipped office with 
Argon YAG and lasers, Humphrey automatic perimeter, A- and B-scan 
ultrasound, pachymeter, retina camera on the premises. Must be will- 
ing to do some general ophthalmology. Clean, rich agricultural area; 
city of 40,000 has major state university with many cultural and recrea- 
tional activities. Base salary plus incentive. Call or write: Barbara 
Lauger, Practice Administrator, Midwest Eye Surgeons, S.C., Lynn 
Hauser, M.D. and Neil Ross, M.D., 8 Health Services Drive, Suite 2, 
DeKalb, iL 60115 (815) 756-8571. 





ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thaimology practice. Owner needs help: assist surgery and patients; housing available, 
possible future career opportunity. Write Box 992 AJO. 


RURAL NORTHERN PENNSYLVANIA: Lovely smali town in scenic recreation area with 
nearby college. Very busy Ophthaimoiogist seeking board eligible/certified person- 


RESEARCH PROJECT 
COORDINATOR 


Atlanta, Georgia, Research Project Coordina- 
tor, Cornea Specialist seeks skilled Ophthalmic 
Technologist. Master’s degree in a related 
field, 1 year experience OR Bachelor’s degree 
in a related field, 3 years experience. Knowl- 
edge of statistical procedures/computers and 
tissue typing. 


Will coordinate a multi-center research pro- 
gram involving transplantation of tissue typed 
corneas; act as liaison with patients, physicians, 
study participants and Eye Bank Technicians; 
coordinate post-operative examinations and 
assure collection of follow-up data after trans- 
plantation; maintain donor/recipient data via 
computerized data base. Send resume immedi- 
ately to: 


Job #340-018 
EMORY UNIVERSITY 
Personnel Department 
Atlanta, Georgia 30322 





THE NEW YORK EYE AND 
EAR INFIRMARY 


Glaucoma fellowship openings in 1987 and 1988. 
Extensive surgical and clinical experience. Numer- 
ous clinical research projects. National Glaucoma 
Laser Trial Center. Pathophysiologic mechanisms 
of angle-closure glaucoma and secondary glauco- 
mas. Computer applications. Argon, Krypton, and 
YAG lasers. Octopus 201R. Two-year fellowships 
with one year of in-depth research also available. 
Opportunities for tissue culture, cell biology, elec- 
tron microscopy. New York State License required. 
Salary $30,000 plus benefits and malpractice in- 
surance. Contact: 


Robert Ritch, M.D. 

Professor and Chief, Glaucoma Service 
New York Eye and Ear Infirmary 
310 East 14th Street 
New York, N.Y. 10003 
Tel. (212) 477-7540 


january, 1986 


Treat Astigmatism 
The Way You See Fit 







“oO 


The Bausch & Lomb System For Astigmatism 


When it comes to 
correcting astigmatism, 
it’s clear that practition- 
ers have more options 
available than ever 
before. Some choose 
soft toric lenses, others 
gas permeable lenses, 
and many practitioners 
use both. 


The OPTIMA’ TORIC Fit 

(hefilcon B) 

® Excellent comfort and performance in a tech- 
nologically sophisticated soft toric lens. Lathe-cut in a 
unique new way using the Bausch & Lomb Toric 
Generator Process. 


The STANDARD SOFT TORIC Fit 
(hefilcon B) 

® Time-tested Bausch & Lomb” Toric lenses for predict- 
able performance for both new fits and replacements. 
Precision lathing ensures fast, accurate fitting—some- 
thing you've come to expect from the Bausch & Lomb 
Soft Toric lens. 


The MADE-TO-ORDER SOFT TORIC Fit 
(hefilcon B) 


® Bausch & Lomb Toric lenses will soon be available in 
MADE-TO-ORDER parameters to give you more flex- 
ibility in fitting virtually all of your astigmatic patients.* 








Bausch & Lomb listens 
to every point of view, 
and as a result our 
astigmatic fitting 
system is made up of a 
comprehensive array of 
lenses designed to 
satisfy a broad range of 
practitioner preferences. 


The GAS PERMEABLE Fit 
(itafocon AGB) 


® Traditional Bausch & Lomb quality and reproducibility 
make our gas permeable lenses popular choices with 
many practitioners. Our newest state-of-the-art gas 
permeable lens, the BAUSCH & LOMB” GP26 Lens, 
is lathe-cut from an inherently wettable co-polymer 
resulting in exceptional oxygen transmission. 

Both our GP26 (itafocon B) and H.G.P. (itafocon A) 
lenses offer dependable performance for virtually any 
gas permeable patient need. 


Any manufacturer can pursue a variety of approaches to 
fitting astigmatic patients. The real challenge comes in 
creating lenses that meet the Bausch & Lomb commit- 
ment to excellence. And we intend to carry that commit- 
ment into the future with innovative new lenses 
employing advanced technologies. 


For a rapid return on a ten-minute investment, talk to 
your Bausch & Lomb sales representative about our 
family of lenses for astigmatism. No matter how you look 
at it, we have a no-compromise astigmatic lens with the 
characteristics you prefer. 


*The Bausch & Lomb Toric lens is now available in made-to-order parameters in 
some areas of the country. Check with your Bausch & Lomb sales representative for 
availability in your area. 

See Package Inserts and Professional Fitting Guides for additional important information. 
© 1985 Bausch & Lomb Incorporated 
BAUSCH & LOMB, Your Partner In The Future Of Eye Care, OPTIMA TORIC, and ¥ are 
trademarks of Bausch & Lomb Incorporated. 


BAUSCH & LOMB®) 


PROFESSIONAL 
PRODUCTS DIVISION 
Rochester NY 14692 
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FLORIDA: Ophthalmologist in Daytona Beach area desires an ophthalmologist who is 
ready to semi-retire. Laser Surgery, Extraocular Surgery, Clinical Examinations. Send 
curriculum vitae, photograph to P.O. Box 10481, Daytona Beach, Florida 32020. 


INDIANA: General ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 002 AJO. 


The College of Medicine, University of Saskatchewan, is seeking ap- 
plications for the position of Head, Department of Ophthalmology. 
The successful candidate will be expected to provide leadership and 
administrative direction to four full time faculty. The Department is 
responsible for undergraduate teaching, postgraduate teaching and re- 
search in a tertiary care institution. This Centre services a major part 
of the Providence of Saskatchewan. 


The appointment will be at a level commensurate with qualifications 
and experience. 

in accordance with Canadian immigration requirements, priority will be 
given to Canadian citizens and permanent residents of Canada. 
Please send application, including curriculum vitae and names of 2 
referees to: |. M. McDonald, M.D., Dean of Medicine, University of 
Saskatchewan, Saskatoon, Saskatchewan, S7N OWO. 





LOCUM TENENS OPHTHALMOLOGIST NEEDED: San Francisco Bay area. Board certified 
or eligible. Work 2 to 3 days per week with 2 man partnership, opticians and surgi- 
center. Reply to Box 003 AJO or call (408) 253-3083 


KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do General 
Ophthalmology. Retina or Refractive surgery especially desirable. Join soloist in busy 
growing practice. Salary and fringes. Eventual partnership. Clean, progressive city. 
C.V., Photo. Box 004 AJO. 


POSITIONS WANTED 


RESIDENT: Fully-trained European ophthalmologist with 1 year American fellowship re- 
quires second residency in ophthalmology for Board eligibility. Residency can begin 
any time, any location. Contact Box 987 AJO. 


January, 1986 


PRACTICES WANTED 


PRACTICE WANTED: CHICAGO LOOP Well-trained ophthalmologist wishes to purchase 
practice. All responses will be handled with absolute confidentiality. Box 982 AJO. 


PRACTICES FOR SALE 


WANTED: Take over rapidly expanding midwest practice. Good surgical volume increas- 
ing monthiy. No buyout. Simply take over practice. Nice college community. Outstand- 
ing hospitals. Outstanding potential. Pop. draw 200,000, Few ophthalmologists. Box 
970 AJO. 


PRACTICE BROKER: Has practices for sale in Texas, Arizona, Florida, Oklahoma, Virginia, 
Georgia, California, Oregon and Missouri, grossing $180,000 to $600,000. Appraisals 
available. RH Medical Group, inc., 12651 Briarforest, Suite 180, Houston, Texas 77077; 
(713) 496-7777. 


EQUIPMENT FOR SALE 


SPECIAL—-SAVE 


complete 


All beautiful, new, latest models 
room push button projector & 


chair & stand, refractor 
$7,990°° 
screen, lensemeter 


slit lamp, ophthalmometer, 
WHILE PRESENT SUPPLY LASTS 


Our complete package much less than their partial! 


Refractor $1,795 Slit Lamp $1,895 
Big Trial Set $495 Lensemeter $495 


NATIONAL P. OPTICAL 
PO Box 42, Forest Grove, OR 97116 
Phone 503-357-5713 

Call 10-12 or 2-5 except Sat 


Since 1962 Generic Pharmaceuticals 








RESEARCH GRANTS 


THE NATIONAL SOCIETY TO PREVENT BLINDNESS 
invites applications for the following: 


WELLCOME RESEARCH FELLOWSHIP IN OPHTHALMOLOGY 
to begin July 1, 1986 


A one-year fellowship, sponsored by The Burroughs Wellcome Fund, to provide research training in a basic science 
related to ophthalmology. Optional second-year extension. Annual Stipend: $18,000 plus $2,000 for incidental 
laboratory/travel expenses. Candidates must have completed a residency in Ophthalmology, be a U.S. citizen or 
permanent resident. The fellowship can be completed at a foreign university. 


Application deadline: May 1, 1986 





BASIC AND CLINICAL RESEARCH GRANTS 


For small feasibility studies: eye function and disease, those that may improve diagnosis and treatment. Grants up to 
$10,000 are made for one year with second-year renewal considered. Awards made throughout the year. Grants 
awarded only to U.S. institutions. Recipient does not need to be a U.S. citizen or permanent resident. 


For additional information/application forms write: 


Committee on Basic and Clinical Research 
National Society to Prevent Blindness 
79 Madison Avenue 
New York, N.Y. 10016 


/ 
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FOR SALE 


AO or B&L motorized chair & stand $895.—Reliance 880H chair & 
7700 IC stand $2995.—Reliance 680 chair & 7700 IC stand $2495.— 
B&L Thorpe slit lamp $695.—Kowa RCII hand held slit lamp with base 
$1195.—Digilab applimatic tonometer $495.—Haag Streit 360 slit 
lamp $695.—Trial lens sets $195.—B&L projectors with floor mount 
and slide $395.—AV scientific projector with cassettes $125.—Ste- 
reo slide projector $295.— AO & Nikon lensometers $195.—AO, B&L 
and Keystone telibinoculars $295.—Urovue contact lens screener 
$125.—New Zeiss observers tube $995.—B&L Greens refractors 
$1495.—AO dynopter $295.—AO streak retinoscope head $65.— 
Steven's phorometer for B&L refractor $10.—Trial frames $45.— 
Keeler pantascopes $50.—B&L ascepter sterilizing unit for soft lenses 
$50.—B&L Copeland streak retinoscopes $25.—Haag Streit 870 ap- 
plantation tonometer $395.—Prism exophthalmometers $80.—B&L 
Projector slidfes $20.—Maddox wing test $25.—Topogometer $50.— 
Nietz binocular loupe $25.—Welch Allyn headlite with transformer 
$20.—Welch Allyn otoscopes $10.—AO troposcope $195.—Harring- 
ton flock screener $195.—Lloyd stereo campimeter $95. Call: 


WOODLYN INC. 
2920 Malmo Drive 
Arlington Heights, IL 60005 
(312) 952-8330 





FOR SALE: Kowa fundus camera RCWF3 for color and fluorescein 45° & 20° with 
motorized backs. Excellent condition. Telephone 512-541-4828. 


The Massachusetts Je and Ear Infirmary 
an 
Harvard Medical School 


are pleased to announce the 


Fellowship Program in 
Ocular Immunology and Uveitis 


One and two year fellowships are being offered to ophthalmol- 
ogists interested in a combined clinical and research fellow- 
ship devoted to the study of autoimmune diseases and immune 
phenomena as they affect the eye. The clinical experience 
involves the diagnosis and management of all forms of immun- 
ologically mediated ocular inflammation. The patient popula- 
tion of more than 3,000 clinic visits per year, is comprised of 
individuals with a wide array of uveitis syndromes, retinal vas- 
Culitis, retinitis, scleritis, keratitis, and destructive conjunctival 
disorders. The research experience involves clinical trials of 
chemotherapeutic agents, characterization of immunoregula- 
tory derangements in the various syndromes, and development 
of animal models of ocular immune disease. 


Applications are being accepted for two positions available for 
July 1987. Deadline for receipt of application is March 15, 
1986. 


Salary: $25,000 
Contact: 


C. Stephen Foster, M.D. 
Director, Immunology and Uveitis Unit 
Massachusetts Eye and Ear Infirmary 

617-523-7900 X2591 


three 
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EQUIPMENT WANTED 


87 


WANTED: Used AO Ultramatic phoropters in good condition. Immediate cash. Call (813) 
58. 


926-8858 


FELLOWSHIPS 


VITREO-RETINAL FELLOWSHIP 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, CANADA 


1 year, commencing July 1, 1986 


Fellowship to include medical and surgical management, laser photo- 
coagulation, ultrasonography, fluorescein angiography and electro- 


diagnostic evaluation of vitreous and retinal disorders. Send curricu- 
lum vitae to: 


A. L. Maberley, M.D., W. H. Ross, M.D. 
Department of Ophthalmology, U.B.C. 
2550 Willow Street 
Vancouver, B.C. V5Z 3N9 
(604) 875-4299 


SPACE FOR RENT 





UNUSUAL PRACTICE OPPORTUNITY for a BC/BE Ophthalmologist wishing to rent space 
adjacent to an Internal Medicine/Rheumatology Group located on the South Shore of 
Nassau County, New York. Space available—Spring/Summer '86. Reply Box 979 AJO. 


PARK AVENUE OPHTHALMOLOGIC OFFICE TO SUBLET: impeccable condition; 4 examin- 


ing rooms; 2 private offices; reception area; nurses station; will consider one or more 


days rental on a yearly basis. Call Mon.-Fri. 914-682-8638. 


RESEARCH FELLOWSHIP 


Francis |. Proctor Foundation 
University of California, San Francisco 


The Francis |. Proctor Foundation for Research in 
Ophthalmology conducts a one to two year training 
program in ocular inflammatory and infectious dis- 
eases for Board qualified ophthalmologists and post- 
doctoral scientists. The fields of study in the Foundation 
include microbiology and pathogenesis of chlamydial, 
bacterial and viral (particularly herpes simplex) eye in- 
fections, ocular immunology, and cell biology. Re- 
search support for U.S. citizens is available through an 
NIH departmental training grant or through individual 
applications to the NIH and other agencies. Applicants 
from outside the US are also encouraged to apply. 

Applications for July 1987 fellowships will be ac- 
cepted until March 31, 1986. 

For further information and application forms, 
please write to: 


Chandler Dawson, M.D., Director 
F. |. Proctor Foundation 
University of California 

San Francisco, CA 94143 
Telephone: (415) 476-2658 
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New professional products and advertising copy are subject to the approval of the Editorial Board. The 
contents of advertising copy are the sole responsibility of the advertiser and its agency. The Ophthalmic 
Publishing Company takes no responsibility for their truthfulness, their content, or any possible claims 
resulting from the publication of such advertising. 
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The feeling 
of Liquifilm’ _ 
separates 
Bleph*10 | 
(sulfacetamide sodium) 10% 


Liquifilm® 


(polyvinyl alcohol) 1. 4% | 
sterile ophthalmic solut 








W *, 
Hm 


from ordinary 
á  sulfas. 


or 

INDICATIONS AND USAGE Bleph-10 (sulfacetamide sodium) 10% is indicated for the treatment of orn rand other: ‘Susceptible microorganisms, and as adjunctive 
treatment in systemic sulfonamide therapy of trachoma. CONTRAINDICATIONS Bleph-10 is contraindicated in uals who have a hyperser tivity to sulfonamide preparations or to any of the ingredients of the preparation. 

WARNINGS A significant percentage of staphylococcal isolates are completely resistant to sulfa drugs. PRECA f rations are ilver preparations. Nonsusceptible organisms, 

including fungi, may proliferate with the use of this preparation. Sulfonamides are inactivated ha paa | purulent exudates. : | May occur when a sulfonamide is re-administered 
irrespective of the route of administration, and cross sensitivity between different sulfonamides may occur. If signs of sensitivity or thar Woa reaction serge seettanbons The do preparation. ADVERSE REACTIONS 
Exact incidence figures are not available since no denominator of treated patients is available. Reactions ony ee from anti-infective agents are al . The development of secondary infection has 

occurred after the use 


S ATRA Pharmaceuticals, Inc., Irvine, CA 92713. 
_ ©1984 Allergan Pharmaceuticals, Inc. 
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From conjunctivitis* to surgical aftercare, 
ease discomfort of inflammation with... 


CORTISPORIN 


G 


Ophthalmic Suspension Sterile 
(Polymyxin B-Neomycin-Hydrocortisone) 


Reduces Inflammation— Helps Protect Against 


E “[Steroid-anti-infective] combinations enable the therapist to control 
the inflammatory process more rapidly than with antibiotics alone, 
yet not run the risk of an uncontrolled bacterial infection...” 


E Reduces post-surgical inflammation to help prevent tissue damage. 


E Also available: CORTISPORIN® Ophthalmic Ointment Sterile 
(Polymyxin B-Bacitracin-N eomycin-Hydrocortisone ) 


E NEW CONVENIENT DROP-DOSE® BOTTLE 
For more precise dosing and easier administration 


1 Aronson SB, Bettman JW: Ophthalmic combinations, in Lasagna L (ed): Combination Drugs: Their Use and Regulation. 


* Due to susceptible organisms 


New York, Stratton Intercontinental Medical Book Corporation, 1975, pp 96-109 


The following is a Brief Summary. For complete prescribing information, please consult the full 
prescribing information in B.W. Co.® literature or the PDR. 


DESCRIPTION: Cortisporin® Ophthalmic Suspension (polymyxin B sulfate-neomycin sulfate- 
hydrocortisone) is a sterile antimicrobial and anti-inflammatory suspension for ophthalmic use. Each 

ml contains: Aerosporin® (polymyxin B sulfate) 10.000 units. neomycin sulfate equivalent to 3.5 mg 
neomycin base and hydrocortisone 10 mg (1%). The vehicle contains thimerosal 0.001% (added as a pre- 
servative) and the inactive ingredients cetyl alcohol, glyceryl monostearate, mineral oil, polyoxyl 40 
stearate, propylene glycol and water for injection. INDICATIONS AND USAGE: For steroid-respon- 
sive inflammatory ocular conditions for which a corticosteroid is indicated and where bacterial infection 
or a risk of bacterial ocular infection exists. The particular anti-infective drugs in this product are active 
against the following common bacterial eye pathogens: Staphylococcus aureus, Escherichia coli, 
Haemophilus influenzae, Klebsiella-Enterobacter species, Neisseria species, and Pseudomonas aeru- 
ginosa. The product does not provide adequate coverage against Serratia marcescens and streptococci, 
including Streptococcus pneumoniae. CONTRAINDICATIONS: Epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella, and many other viral diseases of the cornea and conjunctiva. 
Mycobacterial infection of the eye. Fungal diseases of ocular structures. Hypersensitivity to a component 
of the medication. (Hypersensitivity to the antibiotic component occurs at a higher rate than for other 
components.) The use of these combinations is always contraindicated after uncomplicated removal of a 
corneal foreign body. WARNINGS: Prolonged use may result in glaucoma, with damage to the optic 
nerve, defects in visual acuity and fields of vision, and posterior subcapsular cataract formation. Pro- 
longed use may suppress the host response and thus increase the hazard of secondary ocular infections. 

In those diseases causing thinning of the cornea or sclera, perforations have been known to occur with the 
use of topical steroids. In acute purulent conditions of the eye, steroids may mask infection or enhance 
existing infection. If these products are used for 10 days or longer, intraocular pressure should be routinely 
monitored even though it may be difficult in children and uncooperative patients. Employment 

of steroid medication in the treatment of herpes simplex requires great caution. Neomycin sulfate may 
Cause cutaneous sensitization. A precise incidence of hypersensitivity reactions (primarily skin rash) 

due to topical neomycin is not known. The manifestations of sensitization to neomycin are usually itch- 
ing, reddening and edema of the conjunctiva and eyelid. It may be manifest simply as a failure to heal. 
During long-term use of neomycin-containing products, periodic examination for such signs is advisable, 
and the patient should be told to discontinue the product if they are observed. These symptoms subside 
quickly on withdrawing the medication. Neomycin-containing applications should be avoided for the pa- 
tient thereafter. PRECAUTIONS: General: The initial prescription and renewal of the medication or- 
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der beyond 20 milliliters should be made by a physician only after examination of the patient with the aid 
of magnification, such as slit lamp biomicroscopy and, where appropriate, fluorescein staining. The 
possibility of persistent fungal infections of the cornea should be considered after prolonged steroid dos- 
ing. Allergic cross-reactions may occur whith could prevent the use of any or all of the following anti- 
biotics for the treatment of future infections: kanamycin, paromomycin, streptomycin, and possibly 
gentamicin. Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in animals 
(rats, rabbits, mice) showed no evidence of carcinogenicity attributable to oral administration of 
corticosteroids. Pregnancy: Teratogenic Effects: Pregnancy Category C. Corticosteroids have been 
shown to be teratogenic in rabbits when applied topically at concentrations of 0.5% on days 6-18 of ges- 
tation and in mice when applied topically at a concentration of 15% on days 10-13 of gestation. There are 
no adequate and well-controlled studies in pregnant women. Corticosteroids should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. Nursing Mothers: Hy- 
drocortisone appears in human milk following oral administration of the drug. Since systemic absorption 
of hydrocortisone may occur when applied topically, caution should be exercised when Cortisporin Oph- 
thalmic Suspension is used by a nursing woman. ADVERSE REACTIONS: Adverse reactions have 
occurred with steroid / anti-infective combination drugs which can be attributed to the steroid component, 
the anti-infective component, or the combination. Reactions occurring most often from the presence of 
the anti-infective ingredient are localized hypersensitivity, including itching, swelling and conjunctival 
erythema. Local irritation on instillation has also been reported. Exact incidence figures are not available 
since no denominator of treated patients is available. The reactions due to the steroid component in de- 
creasing order of frequency are: elevation of intraocular pressure (IOP) with possible development of 
glaucoma, and infrequent optic nerve damage: posterior subcapsular cataract formation: and delayed 
wound healing. Secondary Infection: The development of secondary infection has occurred after use of 
combinations containing steroids and antimicrobials. Fungal infections of the cornea are particularly 
prone to develop coincidentally with long-term applications of steroid. The possibility of fungal invasion 
must be considered in any persistent corneal ulceration where steroid treatment has been used. _ Second- 
ary bacterial ocular infection following suppression of host responses also occurs. HOW SUPPLIED: 
Bottle of 7.5 ml with Sterile Dropper (NDC-0081-0193-02). Store at 15°-25°C (59°-77°F). 
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POLYSPORIN 


polymyxin B-bacitracin) 






E] Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 





DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus cluding fungi. Appropriate measures should 

influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- be taken if this occurs. DOSAGE AND 

ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 


B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: of 1% oz. with ophthalmic tip. 
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New evidence: 


Hypolears relieves 
irritation; helps promote — 
epithelial healing. 


Healthy corneal Dry Eye 
epithelium: epithelium: 

Maintains balance of water Traumatized, often over- 

and crystalloids hydrated. Hypertonic tearfilm 


(salts, shown in red). can penetrate, causing further 
tissue damage. 


Epithelium with 
reduced edema: 


High colloid osmolality of 
HypoTears reduces edema, 
permits healing. 








Research suggests 
clinical benefits 

of HypoTears are due 
to its high colloid 
osmolality. 


Now, you have another reason to 
recommend HypoTears to Dry Eye 
patients: 

The high colloid osmolality (CO) of 
HypoTears may help damaged cor- 
neal epithelium heal faster. 

In Dry Eye, the corneal epithelium 
is often traumatized and, paradoxi- 
cally, edematous. Research has 
shown that high-CO solutions — 
those with high concentrations of 
colloidal (non-salt) particles — can 
reduce this edema. ! 

The high colloid osmolality of 
HypoTears draws water and salt out 
of the waterlogged tissues, to help 
promote more rapid healing of the 
injured epithelium. And the large 
colloidal molecules in HypoTears help 
prevent additional fluid from entering. 


According to new research, 
HypoTears has the highest CO of the 
8 tear substitutes studied — 60 times 
higher than the best-selling artificial 
tear. 2 


Study confirms 
patients prefer 
hypotonicity. 


HypoTears is the first artifi- 
cial tear formulated with no added 
salt — salt that Dry Eyes are better 
off without. HypoTears reduces 
tearfilm hypertonicity and helps 
relieve the discomfort associated 
with it. And in another recent study, 
patients preferred a hypotonic tear 
substitute over any isotonic solu- 
tion for comfort. ! 

Give your Dry Eye patients every 
advantage. Recommend hypotonic, 
high-colloid-osmolality HypoTears 
— the artificial tear that relieves 
irritation by helping damaged epi- 
thelium to heal faster. 


References: 1. Lamberts, Foulks and Holly: Effects of colloidal osmotic solutions on hydra- 
tion of de-epithelialized cornea in the rabbit. Arch Ophthalmol (submitted for publication). 

2. Holly and Esquivel: Colloid osmotic pressure of artificial tears. Prepublication report, 1985. 
3. Gilbard: Tear film osmolality and keratoconjunctivitis sicca. CLAO Journal 11:243, 1985. 
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More reasons to recommend it. 
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A BRILLIANT FOLLOW-UP 
After successfully bringing initial post- 

operative inflammation under control, switch 

to FML? (fluorometholone) 0.1% Liquifilm” 

sterile ophthalmic suspension. 
FML reduces inflammation with less likeli- 

hood of raising IOP than dexamethasone 


—a special concern for post-IOL and post- 
laser patients. 


FML 


(fluorometholone) 0.1% 
Liquifilm? sterile ophthalmic suspension 


for continued success after 
initial control of inflammation 


Please see following page for brief summary of prescribing 


information. 


AIlERGANS 
CD 


Allergan Pharmaceuticals. Inc.. Inine CA 92713 
C 1984 Allergan Pharmaceuticals. Inc 
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FML 


(fluorometholone) 0.1% 
Liquifilm* 
sterile ophthalmic suspension 


for continued success after 
initial control of inflammation 


INDICATIONS 


For steroid responsive inflammation of the palpe- 
bral and bulbar conjunctiva, cornea and anterior 
segment of the globe. 


CONTRAINDICATIONS 


Acute superficial herpes simplex keratitis. 

Fungal diseases of ocular structures. 

Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to the constituents of this 
medication. 


WARNINGS 


Steroid medication in the treatment of herpes sim- 
plex keratitis (involving the stroma) requires great 
caution: frequent slit-lamp microscopy is mandatory. 


Prolonged use may result in glaucoma, damage 
to the optic nerve, defects in visual acuity and 
fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of sec- 
ondary ocular infections from fungi or viruses lib- 
erated from ocular tissue. 


In those diseases causing thinning of the cornea 
or sclera, perforation has been known to occur 
with use of topical steroids. 


Acute purulent untreated infection of the eye may 
be masked or activity enhanced by presence of 
steroid medication. 


Safety and effectiveness have not been demon- 
strated in children of the age group 2 years 
or below. 


Use in Pregnancy: Safety of the use of topical 
steroids has not been established. 


PRECAUTIONS 


As fungal infections of the cornea are particu- 
larly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion 
must be suspected in any persistent corneal ulcer- 
ation where a steroid has been used or is in use. 


Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS 


Glaucoma with optic nerve damage, visual acuity 
or field defects, posterior subcapsular cataract 
formation, secondary ocular infection from patho- 
gens liberated from ocular tissues, perforation of 
the globe. 


AIIERGAN® 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 
© 1984 Allergan Pharmaceuticals. Inc. 


NATIONAL SPRING MEETING 
at 


(Prentar 


—Sponsored by— 


THE WEST VIRGINIA ACADEMY 
OF OPHTHALMOLOGY 


April 27-30, 1986 


16 Hours CME Credit 


AMA Credit Category | 





—QGuest Speakers— 
(partial list) 
M. BRUCE SHIELDS, M.D. 
Durham, North Carolina 


RICHARD H. KEATES, M.D. 
Columbus, Ohio 


B. THOMAS HUTCHINSON, M.D. 
Boston, Massachusetts 


TOPICS INCLUDE: Laser Surgery, 
Glaucoma Management, Radial Keratotomy, 
IOL Surgery 


—REGISTRATION— 
Members: $100 
Non-members: $225 


Exhibitors: $450 
(Fully equipped 10’ x 10’ space available) 


ADVANCE REGISTRATION REQUIRED 
(refundable through 3/10/86) 


Make checks payable to: 


The West Virginia Academy 
of Ophthalmology 
c/o Samuel A. Strickland, M.D. 
Secretary-Treasurer 
P.O. Box 3107 
Charleston, WV 25331 
Telephone: (304) 345-4136 


—ROOM RESERVATIONS— 


(forms will be sent to all registrants) 
Contact directly: 
The Greenbrier 
White Sulphur Springs 
West Virginia 24986 
(304) 536-1110 
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AUSTRALIA/TAHITI/U.S.A. 
OPHTHALMIC, OCULOPLASTIC 
& FACIAL SURGERY CONGRESS 


JUNE 26 — JULY 11, 1986 
SYDNEY, ALICE SPRINGS, AYERS ROCK, BRISBANE, TAHITI 


Visit the “WONDER DOWN UNDER’ with an 
International Multispecialty Faculty 


Program Chairmen: * SCIENTIFIC SEMINARS 
* AUSTRALIAN HOSPITALS 
PIERRE GUIBOR, M.D., United States * LEGENDARY FLYING DOCTORS SERVICE 
FRANK ENGLISH, M.D., Australia * 52 AMA CME CATEGORY 1 CREDITS 
* OPHTHALMOLOGY 
* OTOLARYNGOLOGY 
* DERMATOLOGY 


PLASTIC SURGERY 


15 DAYS AIR/LAND 
ESCORTED TOUR PACKAGE FOR INFORMATION: 


* Air Transportation CE-xchange, Inc. 

* Deluxe Hotel Accommodations 132 Madison Avenue 

* Gala Dinner Parties New York, New York 10016 
* Full American Breakfasts Daily (212) 684-5621 

* Fully Escorted Sightseeing Outside N.Y., call collect 


AND MUCH MORE... 


MEETING REGISTRATION 


NAME: 

STREET: CII IAT 

TELEPHONE: ( )___——S—S—S—SsS—SsS—SSS—.—UNW [__"_ HOME PHONE: (_) 

1 eS ee Se es 
PLEASE SEND FURTHER INFORMATION O 

CLIP & MAIL TO: REGISTRATION FEE: $350 

Congress Administrator OPTIONAL SPOUSE/GUEST FEE: $150 


c/o Pierre Guibor, M.D. 

630 Park Avenue 

New York, New York 10021 MAKE CHECKS PAYABLE TO: 

(800) 223-4500 (212) 734-1010 The International Oculoplastic Society, Inc. 


Il 





sodium hyaluronate 
Protects Tissues and Cells 
Like a Viscoelastic Shield 


Reduces endothelial 
cell loss during 
phacoemulsification 


Numerous studies,!° in- 
cluding a recent investiga- 
tion by R.M. Sinskey, MD, 
show that Healon® reduces 
comeal endothelial cell 
loss during phacoemulsi- 
fication. It has been sug- 
gested that Healon® 

offers this protection by 

(1) providing a deep 
anterior chamber at the 
time the ultrasound tip is 
introduced,” (2) remain- 
ing on the endothelium 

in a thin layer during 
irrigation-aspiration,” and 
(3) absorbing the mechan- 
ical impact of fluids, 
particles or devices.* 


Shields corneal 
endothelium from 
mechanical trauma 
during nucleus 
expression 


Instilling Healon® into the 
anterior chamber prior to 
nucleus expression has 
been shown to signifi- 
cantly reduce corneal 
endothelial cell loss and 








corneal thickening.>° As 
J.J. Alpar, MD, noted in 
his comparative trial of 
Healon®, serum and air, 
“...Healon®, acting as a 
cushion against surgically 
induced endothelial dam- 
age, significantly reduced 
cell losses and corneal 
[thickening]. > 





Pharmacia 


Protects during 
IOL implantation 


Healon® may be used in 
several ways to protect 
tissues and cells during 
IOL implantation. Refill- 
ing the anterior chamber 
with Healon® after cata- 
ract extraction helps 
deepen the chamber and 
thereby provides the sur- 
geon with greater manip- 
ulative freedom.5 Placing 
a drop of Healon® on the 
front surface of the lens 
allows it to slide easily 
into the anterior chamber 
and avoid endothelial 
contact.” It was con- 
cluded in a recent 4-year 
trial where 500 patients 
received Healon® in 
ECCE with IOL implan- 
tation that “. . . Healon® 
should always be 
available in ophthalmic 
operating rooms. ”* 


Maintains space and 
moves tissues 


Healon® is known for 

its ability to create and 
maintain a deep anterior 
chamber, which facilitates 
procedures such as an- 
terior capsulectomy. Re- 
cently Healon® has been 
shown to improve the 
ease with which IOLs can 
be implanted, particularly 
during capsular bag im- 
plantation. For example, 
Bourne et al reported, 
“We use [Healon®] rou- 
tinely. . . to separate the 
posterior lens capsule 
from the anterior capsular 
flaps, facilitating place- 
ment of a posterior cham- 
ber lens implant within 
the capsular bag.” 


The standard for 
viscosurgery 


Healon® — the nonin- 
flammatory, high molecu- 
lar weight, viscoelastic 
preparation of sodium 
hyaluronate — meets the 
criteria specified by E.A. 
Balazs, MD.* By main- 
taining space, protecting 
tissues and cells and mov- 
ing tissues, Healon® 
brings the surgeon closer 
to the ultimate goal: the 
attainment of surgical 
perfection. 


Special note: The proven 
advantages of Healon® 
can now be utilized in 
every step of IOL surgery 
through the availability 

of the innovative 
ViscoLens™ Series — 

a 0.75 ml syringe of 
Healon® and a high-quality 
Pharmacia IOL in a single 
cost-effective package. 


Healon® is a registered trademark 
and ViscoLens™ is a trademark of 
Pharmacia Inc. 


See next page for product information 
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HEALON® {Sodium Hyaluronate) 
Summary of Product information 


Uses: 
HEALON* is indicated for use as a surgical aid in cataract extraction Uintra- and extracapsular}, IOL implantation, 
corneal vansplant, glaucoma filtration and retinal attachment SUrGETY 

In Surgical procedures in the anterior segment of the eye, instillation of HEALON® serves fo maintain a deep 
anterior chamber during surgery, allowing for efficient manipulation with less trauma to the corneal endathetium 
and other surrounding tissues. 

Furthermore, its viscoelasticity helps to push back the vitreous tace and prevent formation ot a postoperative 
flat chamber 

in posterior segment surgery, HEALON® serves as a Surgical aid to gently separate. maneuver and hold tissues. 
HEALON® creates a clear field of vision thereby facilitating intra- and postoperative inspection of the retina and 
photocoagulation. 

Contraindications: 

At present there are no known contraindications to the use of HEALON® when used as recommended 
Precautions: 

Those normally associated with the surgical procedure being performed 

Overfiiling the anterior or posterior segment af the eye with HEALON® may Cause increased intraocular pres- 
Sure, glaucoma or other ocular damage. 

Postoperative intraocular pressure may also be elevated as a result of preexisting glaucoma, compromised oul- 
flow, and by operative procedures and sequelae thereto, including enzymatic zonulysis, absence of an inidectorny, 
trauma to filtration structures, and by blood and fenticular remnants in the anterior chamber Since the exact role of 
these factors is difficult ta predict in any individual case. the following precautions are recommended: 


~~ Don't overfill the eye chamber with HEALON® (except in glaucoma surgery} 

—~ If posterior segment procedures in aphakic diabetic patients. special care should be exercised ta avoid using 
large amounts af HEALON® 

~- Remove some of the HEALON® by irrigation and/or aspiration at the close of surgery (except in glaucoma 
SUIQery}. 

~~ Carefully monitor intraocular pressure, especially during the immediate postoperative period. If significant 
rises are observed, treat with appropriate therapy 


Care should be taken to avoid trapping air bubbles behind REALON® 

Because HEALON® is a highly purified fraction extracted {rom avian fissues and is known to cantain minule 
amounts of protein, the physician should be aware of potential risks of the type that can occur with the injection of 
any Diclogical material. 

Because of reports of an occasional release of minute rubber particles, presumably formed when the diaphragm 
is punctured. the physician should be aware of this potential problem, Express a small amount of HEALON® from 
the syringe prior to use, and carefully examine the remainder as it is injected 

Avoid reuse of cannulas, if reuse becomes necessary, rinse cannula thoroughly with sterile distilled water 

Use only if solution is clear 
Adverse Reactions: 

HEALON*® is extremely well tolerated after injection into human eyes. A transient rise of intraocular pressure posl- 
operatively has been reported in same cases 

in posterior segment surgery, intraocular pressure rises have been reported in some patients, especially in 
aphakic diabetics, after injection ol large amounts of HEALON®. 

Rarely, postoperative inflammatory reactions (iritis, hypopyon) as well as incidents of corneal edema and cor- 
neal decompensation have been renoned. Their relationship to HEALON® has not been established 
How Supplied: 

HEALON® is a Sterile, nonpyrogenic, viscoelastic preparation supplied in disposable glass syringes, delivering 
2.0 mi, 0.75 mi or 0.4 mi sodium hyaluronate (10 mg/ml} dissolved in physiological sodium chioride-phosphate 
buffer (pH 7.0-7.5). Each ml of HEALON® contains 10 mg of sodium hyaluronate, 6.5 mg of sodium chloride, 
0.28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of sodium dihydrogen phosphate hydrate and 

q.s. water for injection U.S.P HEALON® syringes are terminally sterilized and aseptically packaged 

Refrigerated HEALON® should be allowed to attain room temperature (approximately 30 minutes} prior fo use 

For intraocular use. 

Store at 2-8°C 

Protect from freezing. 

Protect from fight. 

Caution: 
Federal law restricts this device to sale dy oF on the order at a physician 
Manulactured by: Pharmacia AB. Uppsala, Sweden 


For: Pharmacia Laboratories, 
Division of Pharmacia Inc., Piscataway, New Jersey 08854 


Revised: October 1984 

HEALON® is covered by U.S. patent 4,141,973: 1979 

Copyright © 1984, Pharmacia Inc. AH rights reserved 
Pharmacia lOLs 

igational device limited by Federal (U.S j law to investigational use. 





Caution: Invest 
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SYMPOSIUM 
On 
ADVANCES IN BASIC 
OCULOPLASTIC SURGERY 
And 
SURGICAL CADAVER DISSECTION COURSE 









Sponsored by 





The Department of Ophthalmology, Rush Medical College 
Rush-Presbyterian-St. Luke's Medical Center 







APRIL 26, 1986 


Daniel L. McLachlan, M.D., Program Chairman 






FACULTY 


Joseph C. Flanagan, M.D., Philadelphia Craig Bradley, M.D., Chicago 

Gary L. Aquilar, M.D., San Francisco Ernst Nicolitz, M.D., Gainesville 

John W. Curtin, M.D., Chicago David H. Saunders, M.D., Dallas 
Daniel L. McLachlan, M.D., Chicago 


OBJECTIVES 


This course offers ier information on basic oculoplastic surgery and provides 
the practitioner with “hands-on” experience using cadaver surgery and anatomi- 
cal dissection. This step-by-step program cneludes instruction in the following 
procedures: sb cde et ectropion, entropion, ptosis, eyelid reconstruction, 
and lacrimal surgery. The léctures and practical workshop experiences will be sup- 
plemented by videotapes, films and handout materials. Procedure presentations 
will include each surgical step, suture and techniques for managing complications. 


$200 Lecture Only 













Fee: $525 Comprehensive Registration 





For further information, write or telephone: 
Rush-Presbyterian-St. Luke's Medical Center 
University Office of Continuing Education 
600 S. Paulina Street 
Chicago, Illinois 60612 

(312) 942-7095 









meannan iee ramaan remana 


MEMPHIS EYE CONVENTION 
PRESENTED BY 


THE MEMPHIS SOCIETY 
OF OPHTHALMOLOGY 
AND 
UNIVERSITY OF TENNESSEE 
DEPARTMENT OF OPHTHALMOLOGY 


MARCH 15-16, 1986 
THE PEABODY HOTEL 
MEMPHIS, TENNESSEE 


GUEST FACULTY: 





HERVE M. BYRON, M.D. JAMES P. GHLAS. M.D THOMAS ZIMMERMAN, M.D. 


TOPICS THAT WILL BE COVERED: 
Medical Therapy of Glaucoma Ocular Hypertension 
Outpatient Surgery and Anesthesia Extracapsular Cataract Extraction 
Extracapsular Cataract Extraction, with Implantation of a Posterior 
Lens implantation and Cyclodialysis Chamber Intraocular Lens 
Counterproductive Competition Malpractice Monster 
Ridiculous Requlation Financial Fiascos 


For further information, please contact: 
Thomas C. Gettelfinger, M.D, Director, Memphis Eye Convention 
64685 Popiar Avenue, Memphis. Tennessee SA119 IQT 787.4047 
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Concave-convex optic creates a 
full 0.3mm of YAG space to mini- 
mize potential glare or reflec- 
tion from laser-induced optical 
defects! 


Introducing interspace. 
The first true YAG lens 
that doesn’t compromise 
JOL function. 


About one-half of most lens 
implants require a capsulotomy 
sooner or later. 

The other half don't. 
Which means YAG lenses 
should never sacrifice optical 
quality on the 50/50 chance 

of ever demonstrating their laser 
compatibility. 

Interspace lenses don't. 

Interspace lenses are designed 
to provide superior optical as 
well as laser compatible results. 

At Intermedics Intraocular, 
we're convinced that a true YAG 
lens should provide a full 0.3mm 
of YAG space. So we don't settle 
for less. 

We don't sacrifice optical 
integrity either. Each Interspace 
optic is machined to rigid, 
computer-controlled tolerances. 
Then it’s polished using a pro- 





prietary process to produce a gem- 
like finish unmatched in the 
industry. 

Every millimeter of every 
Interspace optic is refractive; a 
welcome characteristic in the 
event of decentration. 

And it’s good to know you don't 
have to alter your technique to 
implant an Interspace lens. In 
fact, half the time you're apt 
to forget Interspace is a YAG lens. 

The other half of the time 
you'll be glad it is. 





1. Hunkeler, J.D., Ophthalmology Times 
1985; 7:1,48 


Caution: Investigational Device Limited by 
United States Law to Investigational Use. 








Quality through technology. 
@) 'NTERMEDICS 
INTRAOCULAR 


PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 (818) 796-0281 
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New 3rd Edition! : New 3rd Edition! 
VISUAL OPTICS AND an BINOCULAR VISION AN 
REFRACTION: A Clinical ——S OCULAR MOTILITY: 


Approach oe Theory and Management c 
By David D. Michaels, M.D. _ : Și Strabismus 

“Comprehensive treatment”? $  § By Gunter K. von Noorden, M.D 
(American J. Ophthalmology, on the ' ‘@ * includes new case studies and 
2nd edition) week 8 m@ new theories about anomalies of 
* contains NEW chapters on \ oo Se \ E eye 

pediatric refraction, measurement wee E ° discusses new ways to measure 
errors, refracting the diseased eye, \ EDA fm Visual acuity, as well as the socia 
and indications for optical | DRE stigma of the strabismic patient 
correction oo E 1985. 517 pages, 498 illustrations 
1985. 663 pages, 706 illustrations. AEN (0899-6) $69.95 

(3504-7) $66.95 A 















































NEW! | : NEW! 

RETINOPATHY OF = "E CONSULTATION IN 
PREMATURITY i Pa OPHTHALMOLOGY 

A volume from the Contemporary E A E A volume from the Medical 
Issues in Fetal and Neonatal Ce tO a Consultation Series 
Medicine series. By William A. cog By Thomas R. Hedges Ill, M.D. 
Silverman, M.D. and John T. Flynn, ih. <a 
M.D. 

* provides an up-to-date account of 
the apparent rise in frequency of 
retinopathy affecting prematurely 
born infants. 

1986. Approx. 250 pages, 117 il- 


* covers medical referrals, surgic 
referrals, neurological and 
neurosurgical referrals, pediatric 
referrals, pharmacology, and mor 
March 1986. Approx. 368 pages. 
Mosby distributes this B.C. Decke 

eD Inc. publication. (D-2139-9) Abou 
lustrations. Mosby distributes 


| ips $19.50 
this Blackwell Scientific publication. A ge F i 
(A-4665-0) About $35.00 : r os è 


New 6th Edition! New Volume 6! New 7th Edition! 
OPHTHALMOLOGY: Sights and Sounds in OCULAR THERAPEUTIC 


Principles and Concepts Ophthalmology AND PHARMACOLOGY 
By Frank W. Newell, M.D., M.Sc. OCULAR AND PERIOCULAR By Philip P Ellis, M.D. 
(Ophth) INFECTIONS Here’s a quick, convenient guide | 
~- . ideal for the practicing A slide-tape presentation of the Wilmer the BES MEAS selection and ef fecti 
sarge library Of reference books: d Feti seo arene a 
(American Journal of By Lawrence W. Hirst, M.D a nearly all ocular disorders. Over ¢ 
Ophthalmology, on the 5th edition) r OnranS SAOS nese Cunca tables explain drug dosages, con- 
e facilitates the identification of ieee oe el ae pecs tents, and side effects. | 
roblems with a full-color atlas of ; : ae 1985. 372 pages, illustrated. (1647 
ae and fundus lesions ane IL aaa te Son a ed = 
eao LE = book, 200 35mm slides, and four Save time, call FREE T 


l i 1-800-345-8500, ext. 15. 
90-minute cassettes. (2209-3) $225.00 ate ESEE AE a 3 es ousa “Se 


day, 7 days a week. AMS 024- 








FREE for 30 days! Please send me the books I’ve Please print or type 

checked below. Card # pip Gites 
n MICHAELS (3504-7) $66.95 Name ifirst, middie, last} 

[3 SILVERMAN (A-4665-0) About $35.00 RA A see 

[L] NEWELL (3643-4) About $37.95 ap i 

C HIRST (2209-3) $225.00 CUY ei a A a PA eta 
L VON NOORDEN (0899-6) $69.95 Bus. phone. - aa Specialty 








LJ HEDGES (D-2139-9) About $ 19. 50 To properly process purchase orders and for more personal service, mail this coupon to: Linda A 

z The CY. Mosby Company, 1HB30 Westline Industrial Dr, St. Louis, MO 63146. 30 day approval gœ 
O ELLIS (1647 6) $43 -95 US. and Canada. PRICES SLOHTEY HIGHER OUTSIDE US, Outside US. and Canada, please pay 
check or money order in dottar equivalent. ALL PRICES SURIECT TO CHANGE. Add applicable s 


Cj Bill me, plus shipping charges [] Payment enclosed 
ı O MasterCard [3 VISA AMS 024-03 
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New long-term dat; 












Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment. * 











T 

T 

€ 
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Time 

n 1985 1103 830 442 318 165 ng 
mean 277 19.7 19.6 19.5 19.4 18.8 188 


‘All patients did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 





Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 





In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo. * 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


wy TIMOPTIC Placebo 
(n=1896) (n=82) 





65.5 69.5 19.1 183 109 98 86 7.3 Fel 28 AEG: 49" 15:1- 98): 7.4°3,7 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 


se tables reflect data from studies included in the original NDA for TI 


dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatme! 





Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


of these patients 
reported no cardiovascular side effects 


of these patients 
reported no respiratory difficulties 


oe = 


aS 2 note aA x 
ean Sad ETA. 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 


studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term control 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 


There's no substitute for 
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M'PCIMOLOL MALEATEI MSD) 
STERILE OPHTHALMIC SOLUTION 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history 
of bronchial asthma, or severe chronic obstructive pulmonary disease (see 
WARNINGS); sinus bradycardia; second- and third-degree atrioventricular 
block; overt cardiac failure (see WARNINGS); cardiogenic shock; and 
hypersensitivity to any component of this product. 


MCA ae a a T 





There’s no substitute for 


Timootic 


(TIMOLOL MALEATE I MSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (See WARNINGS): cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA , IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

lf necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE), 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms. 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolo! Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients. However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope. or postural 
hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers. Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats, 
there was a statistically significant (PS0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significant 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adult 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximu 
recommended human oral dosage, there were no clinically meaningful changes in serum prolactin. 

There was a statistically significant increase (P:50.05) in the overall incidence of neoplasms in female 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic potential when 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(Ps0.05) of revertants observed with tester strain TAIOO (in seven replicate assays) but not in the 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationship 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 or 
since the drug has been marketed. 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 
accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
congestive heart failure, with preexisting blepharitis, keratitis, blepharop- 
palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea. ity, visual disturbances including 
Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC cases), diplopia, ptosis. 
Dizziness, depression, A 


increase in signs and symp- 
toms of myasthenia gravis. 


Causal Relationship Unknown: The following adverse effects have been reported and a causal 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatric: 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somno- 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema; 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edema 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening of 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive: 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura: 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigo, 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira- 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination 
difficulties. 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyto- 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acute 
reversible syndrome characterized by disorientation for time and place, short-term memory loss, 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics; , 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respiratoryage 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER® ophthalmic dispensers with a controlled 
drop tip. 
Storage: Protect from light. Store at room temperature. 
M S D *The maximum recommended single oral dose is 30 mg of timolol. | 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg. 
For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information. 
SHARP Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point, PA 19486. 1185(0C7046021) 


The search for better visual | 
research systems knows no end 


Tr. 
-only new beginnings. 
Saget ee pee, 


line of medica video imaging systems from 
Jeader in nee A systems. 


HIGH-RESOLUTION COMPACT AND ULTRA-HIGH AND A COMPLETE LINE OF AUTOMATED ADAPTERS 
COLOR CAMERA ULTRA-COMPACT HIGH-RESOLUTION HIGHEST-PERFORMANCE AND ATTACHMENTS 
SYSTEMS COLOR CAMERA BLACK-AND-WHITE COLOR AND BLACK-AND- TO FIT YOUR 

SYSTEMS SYSTEMS WHITE MONITORS IMAGING NEEDS 


If you've never heard the name Ikegami, you're in for a with the highest performance quality available. 
pleasant surprise. Introducing, Ikegami'’s full line of medical Only Ikegami, the recognized world leader in the profes- 
video imaging systems, designed to meet the growing sional broadcast industry, offers you a complete family of 
imaging needs of surgeons, researchers and educators. products and systems for all your medical video needs. Plus, 
Fully integrated, highest quality video imaging systems for all Ikegami medical video systems combine technical 
microsurgery, general surgery, research microscopy and superiority with ease-of-operation, total flexibility, mainte- 
teaching, are here at last. nance-free engineering and a complete line of automatic 
Suddenly...dramoatically...every subtle detail of a- proce- adapters and attachments to allow your system to grow 
dure, or any image visible through a microscope, springs to | with each and every specific requirement. 
life on monitor screens, to be recorded See our complete video imaging 
as necessary on videotape or hard- line for yourself. It has the answers for 
copy. Your findings and techniques can all your new beginnings. 
be visually shared and documented 


For more information, call Ikegami Electronics (USA), at (201) 368-9171, or write: 
Ikegami Electronics (USA) Inc., Medical Products Division, 37 Brook Avenue, Maywood, NJ 07607 Phone: (201) 368-9171 
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OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Copyright Transfer 


This copyright transfer must be signed by each author and included with the manuscript at the 
time of submission. No article or letter will be processed until the signed copyright transfer has 
been received. 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY. We the undersigned confirm that the written narration, the data, and the 
illustrations have not been previously published, have not been previously submitted for publica- 
tion, will not be submitted for publication while this work is under consideration, and are not 
subject to copyright or other rights except those of the authors hereby transferred to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. We further confirm that variations of the narration, variations of the 
data, variations of the illustrations, or variations of interpretation have not been submitted for 
publication and will not be submitted for publication while this work is under consideration by or, if 
accepted, prior to publication by THE AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the 
material will not be the topic of news interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof 
have not been the topic of distribution by auditory or visual reproduction including video tapes, 
cassettes, or records. They further confirm that these materials have not been the topic of a 
scientific, a commercial, or a poster exhibit, except as indicated. They further confirm that the 
narration or portions of it, the data, or portions of them, and the illustrations, have been presented 
at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or 
execution of the study or to the writing of the paper herein submitted. The authors further confirm 
that they have read and concur in the writing and conclusion of the typescript, data, and 
illustrations submitted herein. 

This signed copyright transfer confirms that each part of this work, including the text, the 
illustrations, the tables, the data, and the references, has been submitted solely to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. The undersigned author or authors transfers to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY all rights, title, and interest to all parts of the written work named 
below, including the following: (1) copyright, (2) the right to grant permission to republish in whole 
or part with or without fee, (3) the right to produce reprints or preprints for sale or for free 
distribution, and (4) the right to republish the work ina collection of articles in any other format. The 
authors further affirm that the work has not been previously published and is not subject to 
copyright or other rights. 
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Cells by the thousand — 
-— up to 9 mm’ with 
the Haag-Streit Endo-set. 


Haag-Streit Service Inc. 
Subsidiary of Haag-Streit AG., 
Berne, Switzerland 

7 Industrial Park, 

Waldwick, New Jersey 07463 
(201) 445-1110 
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The Eisner contact glass, which is the heart of the Endo- 
set, provides wide field biomicroscopic observation of 
the endothelium of the cornea in specular reflection and 
slit lamp photography of these cells. The Eisner lens 
gives 2.2x magnification, free from spherical aberration, 
coma and astigmatism. 


A specially designed 25x eyepiece with a Mcintyre com- 
parison grid allows estimation of the endothelium cell 
density with and without contact glass. 


The Endo-set, consisting of 1 Eisner lens and 1 eyepiece 
25x with Mcintyre comparison grid offers significant 
advantages in examination procedures. 


For full details on this advanced method of examining 
endothelium cells, contact us or your nearest HAAG- 
STREIT distributor. 
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KARICKHOFF 
LASER LENS 


for panretinal photocoagulation with 
or without retrobulbar anesthesia 
and for routine office examinations 





1) Very steeply inclined mirror (80°) for e Provides the increased magnification 


viewing the major vessel arcade area found only with mirrored fundus lenses. 
(often unseen and not treated with many e Central viewing area plus 4 mirrors (62°, 
fundus lenses). 67°, 76°, 80°), the fields of which overlap 
exactly so that a lesion can be treated 
2) Unique “depth dots.” Each mirror is iden- from the central area to the far periphery 
tified at its base with 1 to 4 dots. The by simply rotating the lens. 
more dots, the more posterior the view. e Easier office examinations due to little 
Ends mirror and orientation confusion. eye movement or lens tilting. 
e Either anti-reflective glass coating for laser 
3) Serrated front edge for easy and use or highly polished plastic surface for 
sure rotation. office use. 
e The 62° mirror is positioned for 
4) Flanged base: lens cannot be squeezed gonioscopy and photocoagulation of the 
from the eye. chamber angle. 


Designed by: John R. Karickhoff, M.D., Clinical Assistant Professor of Ophthalmology, 
Georgetown University, Washington, D.C. 


(@cul 5) MANUFACTURED BY: — 


(206) 885-1263 C-97309 
Bellevue,WA 98009 USA 


Mentor Innovation. 
It’s giving ophthalmologists 


a wider choice than ever before. 














Mentor Slit Beam Indirect 

Ophthalmoscope - improved 
contrast retinal viewing, can also 
double as a portable Slit Lamp. 


PAM* - the Mentor Guyton- 

Minkowski Potential Acuity 
Meter”, checks macula health and 
quantitatively predicts post-op acuity. 
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Digital PAM*- for use where 
language and/or literacy are 
problems and PAM results are 
necessary. 


Mentor Small Pupil Indirect 

Ophthalmoscope - an all-pupil 
scope with stereopsis even through 
a non-dilated pupil. 
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Halogen Slit Lamps - superb 


E crispness even at highest 
magnifications. Parallel and/or 


converging optics available. 







Maumenee Suregrip* Tying 

Forceps - the best yet for 10.0 
nylon and 9.0 silk. Virtually eliminates 
suture slippage. 


CM-III Microscope - 0.R. 
quality for lab or office at a 

| very attractive price. Counter balanced 

for your convenience. 
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Coagulator - eliminates cum- 
bersome cords and footswitches. Puts 
complete control in your hands. 


a 
Wet-Field Cordless* a 
3 













C) Mentor Indirect Ophthalmoscope 

C Mentor Photo Slit Lamp 

O Mentanium* Vitroretinal 
Instruments 

Q Wet-Field Coagulator* 

[C] Wet-Field* Forceps Line 

C Honan Intraocular Pressure 
Reducer 

C Spares*Post-operative Cataract 
Glasses 


instrument Wipes with Eye 

Drain - will not leave poten- 
tially dangerous lint or debris on the 
instrument and are gentle to your 
delicate instruments. 


| ag 18 & 20-gauge Wet-Field 
Hemostatic Erasers” - pin- 
i point hemostatic control of anterior 
chamber and retinal bleeders. 


c] Corneal Light Shields - easy 
and effective way to protect 
the macula from excessive coaxial 


illumination during surgery. * Trade Name of Mentor 0&0, Inc. 





Mentor is dedicated to the development of new C] Please process my order for the products 


and innovative diagnostic and surgical products 
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that do a better job of meeting the specialized 
needs of ophthalmologists and eye care spe- 
cialists. Many of our most popular products are 
shown above. To order or obtain more information, 
please telephone, or tear out and mail this page. 


O&O, INC 
20 South Shore Park, Hingham, MA 02043, Telephone: 617-749-8215 


CQ Please provide more information on the 
products indicated. 
O Send copy of your latest catalog. 
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AFTER 
24 YEARS, 


WHY ARE SO MANY 
OPHTHALMOLOGISTS 


STILL 
PRESCRIBING 
BLEPHAMIDE ? 


(SULFACETAMIDE SODIUM 10%, 
RONSON ACETATE 02%) LIQUIFILM' 
STERILE OPHTHALMIC SUSPENSION -~ 








BECAUSE IT STILL WORKS. 


BLEPHAMIDE IS STILL AS EFFECTIVE 
AS EVER IN PROVIDING 
YOUR PATIENTS WITH THE OPPORTUNITY 
FOR RAPID RELIEF 
OF CONJUNCTIVITIS: 





BLEPHAMIDE’® FOR CONJUNCTIVITIS: 


(sulfacetamide sodium 10%, prednisolone acetate 0.2%) 
*NONPURULENT BACTERIAL CONJUNCTIVITIS 


Please see following page for a brief summary of prescribing information. 


AlleRGAN® 
a | 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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(SULFACETAMIDE SODIUM 10%, 
PREDNISOLONE ACETATE 0:29) 


LIQUIFILM’ 
For Conjunctivitis 
INDICATIONS AND USAGE: A steroid/anti-infective combination is 
indicated for steroid-responsive inflammatory ocular conditions for 
which a corticosteroid is indicated and where bacterial infection or a 
risk of bacterial ocular infection exists. 

Ocular steroids are indicated in inflammatory conditions of the 
palpebral and bulbar conjunctiva, cornea, and anterior segment of 
the globe where the inherent risk of steroid use in certain infective 
conjunctivitides is accepted to obtain a diminution in edema and inflam- 
mation. They are also indicated in chronic anterior uveitis and corneal 
injury from chemical, radiation, thermal burns, or penetration of 
foreign bodies. 

The use of a combination drug with an anti-infective component 
is indicated where the risk of infection is high or where there is an 
expectation that potentially dangerous numbers of bacteria will be 
present in the eye. 

The particular anti-infective drug in this product is active against the 
following common bacterial eye pathogens: Escherichia coli, Staphy- 
lococcus aureus, Streptococcus pneumonia, Streptococcus (viridans 
group), Pseudomonas species, Haemophilus influenzae, Klebsiella 
species, and Enterobacter species. 

This product does not provide adequate coverage against: Neisseria 
species and Serratia marcescens. 


CONTRAINDICATIONS: Epithelial herpes simplex keratitis (dendritic 
keratitis), vaccinia, varicella, and many other viral diseases of the 
cornea and conjunctiva. Mycobacterial infection of the eye. Fungal 
diseases of the ocular structures. Hypersensitivity to a component of 
the medication. (Hypersensitivity to the antimicrobial component 
occurs at a higher rate than for other components.) 

The use of these combinations is always contraindicated after 
uncomplicated removal of a corneal foreign body. 


WARNINGS: Prolonged use may result in glaucoma, with damage 
to the optic nerve, defects in visual acuity and fields of vision, and 
posterior subcapsular cataract formation. Prolonged use may suppress 
the host response and thus increase the hazard of secondary ocular 
infections. In those diseases causing thinning of the cornea or sclera, 
perforations have been known to occur with the use of topical steroids. 
In acute purulent conditions of the eye, steroids may mask infection 
or enhance existing infection. If these products are used for 10 days 
or longer, intraocular pressure should be routinely monitored even 
though it may be difficult in children and uncooperative patients. 

Employment of a steroid medication in the treatment of herpes 
simplex requires great caution. 

A significant percentage of staphylococcal isolates are completely 
resistant to sulfa drugs. 


PRECAUTIONS: The initial prescription and renewal of the medication 
order beyond 20 milliliters should be made by a physician only after 
examination of the patient with the aid of magnification, such as slit 
lamp biomicroscopy and, where appropriate, fluorescein staining. 

The possibility of fungal infections of the cornea should be con- 
sidered after prolonged steroid dosing. 


ADVERSE REACTIONS: Adverse reactions have occurred with steroid/ 
anti-infective combination drugs which can be attributed to the 
steroid component, the anti-infective component, or the combination. 
Exact incidence figures are not available since no denominator of 
treated patients is available. 

Reactions occurring most often from the presence of the anti-infective 
ingredient are allergic sensitizations. The reactions due to the steroid 
component in decreasing order of frequency are: elevation of intra- 
ocular pressure (IOP) with possible development of glaucoma, and 
infrequent optic nerve damage; posterior subcapsular cataract for- 
mation; and delayed wound healing. 


Secondary Infection: The development of secondary infection has 
occurred after use of combinations containing steroids and anti- 
microbials. Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term applications of steroid. The 
possibility of fungal invasion must be considered in any persistent 
corneal ulceration where steroid treatment has been used. 

Secondary bacterial ocular infection following suppression of host 
responses also occurs. 


*nonpurulent bacterial conjunctivitis 
AIIERCAN® 


Allergan Pharmaceuticals, Inc. 
Irvine, California 92713 





February, 1986 


The University of Southern California 
School of Medicine—Postgraduate Division 
and the Department of Ophthalmology 


Presents a Postgraduate Course 


“GLAUCOMA, NEURO-OPHTHALMOLOGY 
AND PEDIATRIC OPHTHALMOLOGY” 


JUNE 21-28,1986 
MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


GUEST FACULTY 


Creig S. Hoyt, M.D. 
Harry A. Quigley, M.D. 


USC FACULTY 


George Baerveldt, M.D. 
Steven E. Feldon, M.D. 
Dale K. Heuer, M.D. 

Don S. Minckler, M.D. 

A. Linn Murphree, M.D. 
Alfredo A. Sadun, M.D., Ph.D. 
Kenneth W. Wright, M.D. 


26 Category | AMA/CMA Hours 
Tuition: $525.00 


For further information: 


University of Southern California 
School of Medicine—Postgraduate Division 
Beverly J. Johnson 
1975 Zonal Avenue KAM 314 
Los Angeles, CA 90033 
(213) 224-7051 





A CLINICAL DAY IN OPHTHALMOLOGY: 
NEURO-OPHTHALMOLOGY AND ORBIT 


Wednesday, May 14, 1986 
The Garden City Hotel 
Garden City, New York 


Jointly sponsored by: 

The Department of Ophthalmology 
Long Island Jewish Medical Center 
New Hyde Park, New York and 
The Division of Ophthalmology of 
North Shore University Hospital 
Manhasset, New York 


JOHN S. KENNERDELL, M.D. 
Pittsburgh, Pennsylvania 


SIMMONS LESSELL, M.D. 
Cambridge, Massachusetts 


NEIL MILLER, M.D. 
Baltimore, Maryland 


Graves’ Ophthalmology Update 
Inflammatory Orbital Pseudotumor 
Optic Nerve Tumors 
Optic Neuritis Update 
Ischemic Optic Neuropathy 
plus 
Case Presentations with Practical Patient Management 


Program Chairman: Michael L. Slavin, M.D. 
6 hours Category 1 CME Credit 
For Information: Ann J. Boehme, Associate Director for CE, 


Long Island Jewish Medical Center, New Hyde Park, 
New York 11042. Tel: (718) 470-8650. 





Office Electroretinography 
in the Management of 
Diabetic Retinopathy 
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New Findings in Diabetic 


Recently an exciting report from a major eye 
search center in the Midwest has shown that elec- 
yretinographic oscillatory potentials can help 
əntify proliferative diabetic retinopathy patients 
10 will go on to develop high risk characteristics. 
lis study strengthens the conclusions of an earlier 
ady from Denmark on electroretinographic 
cillatory potentials in juvenile diabetics, and il- 
pirates that the oscillatory potentials of the elec- 
yretinogram can be of great import in the clinical 
anagement of diabetic retinopathy. Periodic 
low-up measures of electroretinographic 
cillatory potentials can aid in the recognition of 
abetic patients who are at a high risk of develop- 
g vision threatening complications of laser- 
eatable, proliferative diabetic retinopathy. 
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Retinopathy 


Today, you can easily record and interpret elec- 
troretinographic oscillatory potentials in your 
private practice. Record the electroretinogram, as 
well as the electro-oculogram, and the visual evoked 
cortical potential, using your IBM/PC, or your 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 





Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 
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small, fast oscillations can be seen superimposed on 
the larger and slower b-wave of the ERG. These 
oscillations, or oscillatory potentials, are generated 
by inner retinal neurons. Oscillatory potentials are 
very sensitive to anoxia and to disruptions in retinal 
circulation. In order to better see the oscillatory 
potentials, the ERG can be electronically filtered to 
remove the a-wave and b-wave. Electronic filtering 
and a “‘bright-flash’’ source are important features 
of the EPIC-1000, ophthalmic electrophysiology 
system. Thoughtful design and friendly software 
make the EPIC the right choice for recording 
oscillatory potentials. 


Systems, Inc. 





For more information and practice management details on office based ophthalmic electrophysiology, 


Call Our TOLL FREE number 800 638-7055. 


2 Professional Drive e Suite 222 e Gaithersburg Maryland 20879 e (301) 840-1992 e (800) 638-7055 
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A first from Alcon... 


The best thing 
to happen to pilocarpine therapy 
in over 100 years 








‘EV PILOPINE H.S. 


PLOCARPINE HCI / GEL 








The first comfortable pilocarpine: 
Avoids cyclical miosis and myopia’ 
PILOPINE H.S. GEL is far more comfortable than 
pilocarpine drops* because patients sleep through 
the period of greatest miosis and myopia; and yet it 
is just as effective as a multidose pilocarpine drop 
regimen. 


The first once-a-day pilocarpine: 
24-hour IOP control with a single 
bedtime dose’ 

Once-daily PILOPINE H.S. GEL effectively controls 
[OP all day and all night. As either single or 
adjunctive therapy, it provides excellent long-term 
IOP control, as proved in 18-month clinical trials. 


The first pilocarpine to promote 
patient compliance 
Traditionally, multidose pilocarpine drop regimens 


have led to noncompliance. In fact, a recent study 
has shown that 41% of patients omitted their 


STERILE OPHTHALMIC GEL 


prescribed pilocarpine doses, while in another 
study, almost half of the patients missed at least 41% 
to 62% of doses.’ PILOPINE H.S. GEL, with its 
once-daily dosage and absence of daytime cyclical 
side effects, can improve patient compliance. 


The first pilocarpine you can 
prescribe with greater confidence 


Therapeutic failures with pilocarpine drops may 
often be due to noncompliance rather than to 
inadequate drug effect.’ By enhancing compliance, 
PILOPINE H.S. GEL may control IOP more 
effectively than drops, thus helping to ensure 
more successful long-term clinical results. 

In addition, PILOPINE H.S. GEL simplifies 
prescribing because its concentration is appropriate 
for 24-hour IOP control in most patients. 


*In older patients or in patients with lens opacity, pilocarpine regimens may 
reduce visual acuity when illumination is poor. 


References: 1. Data on file, Alcon Laboratories, Inc. 2. Zimmerman TJ, Zalta AH 
Facilitating patient compliance in glaucoma therapy. Surv C phthalmol 28 
(Suppl):252-258, 1983. 3. Norell SE, Granström PA: Self-medication with pilocar- 
pine among outpatients in a glaucoma clinic. Br J Ophthalmol 64:137-141, 1980 





Pilopine HS™ Gel 


(pilocarpine hydrochloride) 4% Sterile Ophthalmic Gel 


INDICATIONS AND USAGE: Pilocarpine Hydrochloride is a miotic (para- 
sympathomimetic) used to control intraocular pressure. It may be used in 
combination with other mioties, beta blockers, carbonic anhydrase inhibitors, 
sympathomimetics or hyperosmotic agents. 


CONTRAINDICATIONS: Miotics are contraindicated where constriction ts 
undesirable such as in acute iritis and in those persons showing hypersensitivity 
to any of their components. 


WARNING: For topical use only. 


PRECAUTIONS: The miosis usually causes difficulty in dark adaptation. Patient 
should be advised to exercise caution in night driving and other hazardous occu- 
pations in poor illumination. 


ADVERSE REACTIONS: Pilopine HS Gel is usually well tolerated. In a con- 
trolled clinical study in 78 glaucomatous patients treated for 30 days, there were 
no significant differences in the type or severity of adverse effects associated with 
the instillation of Pilopine HS Gel at bedtime or the four daily instillations of pilo- 
carpine 4% drops. The following adverse experiences associated with pil carpine 
therapy have been reported: lacrimation, burning or discomfort, temporal or 


Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 70134 


© 1985 Alcon Laboratories Inc. 


periorbital headache, ciliary spasm, conjunctival vascular congestion, superficial 
keratitis and induced myopia. Ocular reactions usually occur during initiation of 
therapy and often will not persist with continued therapy. Reduced visual acu'ty in 
poor illumination is frequently experienced by older individuals and in those 
with lens opacity. A subtle corneal granularity was observed in about 10% of 
patients treated with Pilopine HS Gel. In a control patient group treated with other 
therapies including pilocarpine drops, timolol, or epinephrine, the incidence was 
the same as reported among the individuals treated with Pilopine HS Gel. In both 
groups, the corneal granularity was asymptomatic and visual acuity was not 
affected. Rare cases of retinal detachment have been reported during treatment 
with miotic agents; thus care should be exercised with all miotic therapy, espe- 
cially in young myopic patients. Lens opacity may occur with prok nged use of 
pilocarpine. 

DOSAGE AND ADMINISTRATION: Apply a one-half inch ribbon in the 
lower conjunctival sac of the affected eye(s) once a day at bedtime. Under selected 
conditions, more frequent instillations may be indicated. 

HOW SUPPLIED: Pilopine HS Gel is supplied as a 4% sterile aqueous gel in 

5 gram tubes with ophthalmic tip. 

Store in a refrigerator (36°-46°F) until dispensed to patient. Do not freeze. Patient 
may store at room temperature and should discard any unused portion after 
eight weeks. 
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LESS DEGRADATION? 
LESS CREEP? TENSILE PROPERTIES 
CREEP IN POLYPROPYLENE AND PMMA 
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COMPARABLE RESILIENCE? 
COMPARABLE RESILIENCE TO OTHER MATERIALS 


AVERAGE COMPRESSIVE FORCE-GRAMS 


2 MM DEFLECTION 


CLEAR PMMA 


BLUE PMMA 


BLUE POLYPROPYLENE 
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True Blue PMMA Haptics. 
The more visible advantage. 


The most obvious advantage of 
ORC Blue PMMA haptics is greater 
visibility upon insertion. Since the 
blue haptic is more visible, it may 
be manipulated with greater ease 
and may be placed with greater 
precision. 


Another advantage is the greater 
flexibility of ORC Blue PMMA 
compared to clear PMMA, per- 
mitting lower compression force 
upon insertion. Yet, ORC Blue 
PMMA haptics retain their shape 
longer than polypropylene for 
greater long-term stability. 


The ORC Blue PMMA haptic 
material has a lower potential for 
inflammatory response, exhibiting 
only one-fourth complement 
activation of polypropylene loops." 
Independent laboratory tests for 
biocompatibility revealed no 
adverse microbiological reaction, 
no cytotoxicity, and no adverse 
physiological reactions? 


Contact your local ORC represen- 
tative or call our Customer Service 
Department to find out for yourself 
all of the advantages of these new 
blue PMMA haptics. Blue PMMA 
haptics from ORC. . .the only blue 
PMMA haptic attached to the 
original UV-absorbing IOL. 


Innovation from 

Optical Radiation Corporation 
Ophthalmic Products Division 
1300 Optical Drive 

Azusa, CA 91702 

818 969 3344 


For information, please call 
Nationwide 800 423 1887 
In California 800 821 8754 





1 Lindstrom R: Polypropylene reaction cited. /OL 
and Ocular Surgery News, July 15, 1984. 


2 Data on file, Optical Radiation Corporation. 


3 Honikman TC: The facts about intraocular lens 
loop materials: a comparison of polypropylene and 
PMMA, Cataract Surgery N.OW., June 1983. 


CAUTION: INVESTIGATIONAL DEVICE 


LIMITED BY FEDERAL LAW TO 
INVESTIGATIONAL USE. 


© 1985 Optical Radiation Corporation ORC287 
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odern technology has 


produced tremendous 
innovations in ophthalmology 


over the last several decades, 
yet the creation of precision 
ophthalmic surgical instru- 
ments still requires old 
fashioned craftsmanship. 
Many years of training are 
needed to be able to shape 
and finish delicate 
instruments under the 
microscope. Impeccable 


attention must be given to 
every detail for consistency 
of size, finish, alignment, 
spring tension, etc., so that 
you, the customer, can be 
assured of receiving virtually 
the same instrument each 
and every time you order. 
Innovative ideas, such as the 
three smooth holes in the 
handles of our forceps and 
scissors to improve grasping, 
while eliminating corrosion 
starting serrations, are 
continually explored and 


STYLES 


implemented to create better 
and longer lasting products. 
Since its beginning in 1975, 
Katena has been committed 

to providing the best possible 
instruments and service to its 
orm. Customers and 

2 will continue 

A to keep that 


commitment. 


That’s a 
promise— 
you can 
depend on it. 


katena products, inc. 


4 Stewart Court, Denville, NJ 07834, USA / @ 201-989-1600 / Telex 132063 KATENA DENV ©1985 
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n antibiotic therapy: 


THE FOCAL POINT 








ia (tobramycin 0.3%) 
ophthalmic solution and ointment 





{he most widely prescribed topical 
mitbiotic among ophthalmologists 


TOBREX® (tobramycin 0.3%) 
OPHTHALMIC SOLUTION/OINTMENT 


DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile 
topical ophthalmic solution ae on specifically for topical 
therapy of external infections. This product is also supplied 
in an ointment form. 

Each mi of solution contains: Tobramycin 0.3% 

3 mg/mi), Boric Acid, Sodium Sulfate, Sodium Chloride, 
oxapol, Sodium Hydroxide and/or Sulfuric Acid (to 
adjust pH), Purified Water, and Benzalkonium Chloride 
(0.01%) as a preservative. DM-00 

Each gram of ointment contains: Tobramycin 0.3% 

(3 m9) Mineral Oil, Petrolatum Base, and Chiorobutano! 
0.5%) as a preservative. DM- 

Tobramycin is a water-soluble aminoglycoside antibiotic 
active against a wide variety of gram-negative and gram- 
positive ophthalmic pathogens. 

CLINICAL PHARMACOLOGY: /n Vitro Data: In vitro studies 
have demonstrated tobramycin is active against susceptible 
strains of the following microorganisms: 

Staphylococci, including S. aureus and S. epidermidis 
(coagulase-positive and coagulase-negative), including 
penicillin-resistant strains. 

Streptococci, including some of the Group A — beta- 
hemolytic species, some nonhemolytic species, and some 
Po ap Pita aro Pseudomonas aeruginosa, 
Escherichia coli, Klebsiella pneumoniae, Enterobacter 
aerogenes, Proteus mirabilis (indole-negative) and indole- 
positive Proteus species. Haemophilus influenzae and 
H. aegyptius, Moraxella lacunata, and Acinetobacter caico- 
aceticus (Herellea vaginicola) and some Neisseria species. 
Bacterial susceptibility studies demonstrate that in some 
cases microorganisms resistant to gentamicin retain sus- 
ceptibility to tobramycin. A significant bacterial population 
resistant to tobramycin has not yet emerged; however, bac- 
terial resistance may develop upon prolonged use. 


INDICATIONS AND USAGE: TOBREX is a topical antibiotic 
indicated in the treatment of external infections of the eye 
and its adnexa caused by susceptible bacteria. Appropriate 
monitoring of bacterial response to topical antibiotic therapy 
should accompany the use of TOBREX. 


CONTRAINDICATIONS: TOBREX Ophthaimic Solution and 
Ointment are contraindicated in patients with known hyper- 
sensitivity to any of their components. 


WARNINGS: Not for injection into the eye. Sensitivity to 

topically ee aminoglycosides may occur in some 

os If a Sensitivity reaction to TOBREX occurs, discon- 
inue use. 


PRECAUTIONS: As with other antibiotic preparations, — 
prolonged use may result in overgrowth of nonsusceptible 
Organisms, including fungi. If superinfection occurs, appro- 

riate therapy should be initiated. 

phthalmic ointments may retard corneal wound healing. 
Pregnancy Category B. Reproduction studies in three types 
of animals at doses up to thirty-three times the normal 
human systemic dose have revealed no evidence of impaired 
fertility or harm to the fetus due to tobramycin. There are, 
however, no adequate and well-controlled studies in preg- 
nant women. Because animal studies are not always 
predictive of human response, this drug should be used dur- 
ing pregnancy only if clearly needed. 
Nursing Mothers: Because of the potential for adverse reac- 
tions in nursing infants from TOBREX, a decision should be 
made whether to discontinue nursing the infant or discon- 
tinue the drug, taking into account the importance of the 
drug to the mother. 


ADVERSE REACTIONS: The most frequent adverse reactions 
to TOBREX Ophthalmic Solution and Ointment are localized 
ocular toxicity and hypersensitivity, including lid itching and 
swelling, and conjunctival erythema. These reactions occur 
in tess than three of 100 patients treated with TOBREX. Simi- 
lar reactions may occur with the topical use of other 
aminoglycoside antibiotics. Other adverse reactions have not 
been reported from TOBREX therapy; however, if topical ocu- 
lar tobramycin is administered concomitantly with systemic 
aminoglycoside antibiotics, care should be taken to monitor 
the total serum concentration. 

_ In clinical trials, TOBREX Ophthalmic Ointment produced 
significantly fewer adverse reactions (3.7%) than did 
Garamycin Ophthalmic Ointment (10.6%). 


OVERDOSAGE: Clinically apparent signs and symptoms of 
an overdose of TOBREX Ophthalmic Solution or Ointment 
(punctate keratitis, erythema, increased lacrimation, edema 
and lid itching) may be similar to adverse reaction effects in 
some patients. 


DOSAGE AND ADMINISTRATION: Solution: In mild to 
moderate disease, instill one or two drops into the affected 
eye(s) every four hours. In severe infections, instill two 
drops into the eye(s) hourly until improvement, following 
which treatment should be reduced prior to discontinuation, 

Ointment: In mild to moderate disease, apply a half-inch 
ribbon into the affected eye(s) two or three times per day. In 
severe infections, instill a half-inch ribbon into the affected 
eye(s) every three to four hours until improvement, following 
which treatment should be reduced prior to discontinuation. 

Clinical studies have shown tobramycin to be sate and 
effective for use in children. 


HOW SUPPLIED: STERILE solution in 5mi Drop-Tainer® dis- 
penser (NDC 0065-0643-05), containing tobramycin 0.3% 
ti a and STERILE ointment in 3.5g ophthalmic tube 

N -0644-35), containing tobramycin 0.3% (3mq/q). 


© 1985 Alcon Laboratories Inc. 048532A 


Alcon Laboratories, inc., Fort Worth, Texas 76134 


AMERICAN 
VOLUME 101 


JOURNAL OF OPHTHALMOLOGY® 
NUMBER 2 


FEBRUARY, 1986 


Isolation of the Human T-Cell Leukemia/Lymphotropic 


Virus Type III From the Cornea 


S. Zaki Salahuddin, M.S., Alan G. Palestine, M.D., Ellen Heck, M.S., 
Dharam Ablashi, D.V.M., Martha Luckenbach, M.D., James P. McCulley, M.D., 
and Robert B. Nussenblatt, M.D. 


Corneoscleral donor tissue from a donor 
with a positive serum antibody to HTLV-III 
but without the overt clinical signs of the 
acquired immune deficiency syndrome (AIDS) 
was cultured for the presence of the human 
T-cell leukemia/lymphotropic virus type III 
(HTLV-III). The virus was isolated from the 
two corneal specimens in this patient after the 
tissue had been stored for four days in 
McCarey-Kaufman medium. The presence of 
HTLV-III was confirmed by the detection of 
viral core proteins (approximately 24,000 pro- 
tein, termed P24 gag), by immunofluorescence 
of a touch preparation of the corneal epitheli- 
um as well as in cells cultured in vitro. The 
percentage of immunofluorescent cells detect- 
ed by HTLV-III anti-P24 antibody ranged be- 
tween 2% and 3%. These findings emphasize 
the possibility of transmission of this virus via 
corneal transplantation surgery. Although no 
documented cases of AIDS have occurred in 
corneal transplant recipients, serologic screen- 
ing of donors before the use of the tissue for 
transplantation is advisable. 


Accepted for publication Dec. 17, 1985. 
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Center, University of Texas Health Science Center, Dal- 
las, Texas (Ms. Heck); and the Department of Ophthal- 
mology and Pathology, University of Texas Health Sci- 
ence Center, Dallas, Texas (Drs. Luckenbach and 
McCulley). 

Reprint requests to Alan G. Palestine, M.D., National 
Eye Institute, Laboratory of Immunology, Bldg. 10, 
Room 10N202, 9000 Rockville Pike, Bethesda, MD 20892. 


HuMAN T-cELL leukemia/lymphotropic virus 
type II (HTLV-II), the presumed causative 
agent in the acquired immune deficiency syn- 
drome,'* has been isolated from body fluids 
such as blood, saliva, and semen.?*” Since the 
recent documentation of the isolation of HTLV- 
III from human tears’ and conjunctiva‘ and the 
identification of HTLV-III viral antigens in the 
conjunctival epithelium, there has been con- 
cern about the possibility of the transmission of 
AIDS through an ocular route.*’ Although this 
has not yet been reported, preventive measures 
have been suggested. To prevent transmission 
by ophthalmic instruments and contact lenses 
that have come into contact with virus-infected 
tears, proper sterilization of these devices has 
been recommended.® Screening of corneal 
transplantation donors for antibodies to HTLV- 
III has been suggested to prevent the use of 
potentially infectious tissue.’ 


See also pp. 246-247 


We have now isolated viable HTLV-III from 
two corneoscleral donor specimens from an 
individual with serum antibody to HTLV-III, 
indicating that the virus can be present in 
tissue processed in preparation for corneal 
transplantation. Furthermore, the virus was 
isolated after the corneal tissue had been stored 
in McCarey-Kaufman medium. 


Material and Methods 


Corneal tissue—Donor corneoscleral tissue 
was obtained with a sterile technique from both 
eyes of a 42-year-old black man three hours 
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after death caused by a motor vehicle accident. 
The patient had no history of homosexuality or 
intravenous drug abuse, but had been impris- 
oned twice, most recently seven months before 
death. External physical appearance was unre- 
markable; there was no evidence of drug addic- 
tion. Postmortem examination was not per- 
formed. The donor’s serum was obtained by 
cardiac puncture at the time the ocular tissue 
was removed. The serum was screened for the 
presence of HTLV-III antibody with the HTLV- 
II IEA kit (Abbott Laboratories). The absor- 
bance was >2.0 (normal range, 0.016 to 0.04). 
One half of each corneal specimen was placed 
in McCarey Kaufman medium and stored at 4 C 
for four days before culture, and the other half 
was frozen for future studies. 

Co-culture of HTLV-III—The presence of vi- 
able HTLV-III was assessed by co-culture of the 
corneal tissue from the McCarey-Kaufman me- 
dium with cord-blood-stimulated lymphocytes 
grown for the isolation of HTLV-II." Briefly, 
lymphocytes were stimulated with phytohem- 
agglutinin (5 ug/ml) for 48 hours and then 
resuspended in RPMI 1640 containing 10% 
T-cell growth factor and 20% fetal calf serum. 
Forty-eight hours later, penicillin and strepto- 
mycin (100 units/ml and 100 ug/ml respectively) 
and gentamicin sulfate (50 ug/ml) were added 
to the culture (final concentration, 1 X 10° cells/ 
ml). Next, 5 ml of the cell suspension was 
co-cultured in 15-ml conical tubes with full- 
thickness central and limbal corneal specimens 
from each sample. HTLV-III growth was as- 
sayed by testing the cell culture supernatants 
for particulate Mg**-dependent reverse tran- 
scriptase activity.'**"' The infected lympho- 
cytes were also washed in PBS containing Mg** 
and Ca** twice, fixed in a mixture of acetone 
and methanol (50:50 by volume), and stained 
for the presence of HILV-III antigens p15 and 
p24 using monoclonal antibodies and indirect 
immunofluorescence to confirm the presence of 
HTLV-III.4>" 

Non-co-culture of HTLV-III—Additionally, a 
sample of the central cornea was placed direct- 
ly into tissue culture medium without co- 
cultured lymphocytes. The supernatants from 
these cultures were assayed for the presence of 
Mg**-dependent reverse transcriptase activity. 
After seven days, the nonadherent epithelial 
cells were then separated from the fibroblasts 
and culture of both cell types was continued for 
one more week. The cells were then stained for 
the presence of p15 and p24 antigens by indi- 
rect immunofluorescence. 


February, 1986 


Touch preparations—Touch preparations of 
the corneal epithelium from each eye were 
prepared with glass slides. The tissue was then 
fixed in a mixture of cold methanol and acetone 
for 15 minutes. Indirect immunofluorescence 
was performed using monoclonal antibodies to 
p15 and p24 HTLV-III viral proteins. Staining 
was also performed on a positive control con- 
sisting of lymphocytes known to be infected 
with HLTV-III virus. 


Results 


Co-culture of HT VL-III—Reverse transcript- 
ase activity indicative of the presence of HTLV- 
III was definitely present in the central corneal 
specimen of the left eye and in both the central 
and limbal specimens of the right eye seven 
days after co-culture with lymphocytes was 
begun (Table). The presence of HTLV-III was 
confirmed by the detection of p15 and p24 viral 
proteins in these cultures. The virus recovered 
from the co-cultured cells was filtered (0.2 um) 
and used for infection of fresh cord blood 
mononuclear cells. Thus, the virus transmis- 
sion study showed that co-cultured cells con- 
tained significant amounts of HTLV-III (Table). 

Non-co-culture of HTLV-III—There was no 
reverse transcriptase activity in the corneal 
specimens cultured without stimulated lym- 
phocytes. Approximately 2% to 3% of the cul- 


TABLE 
ISOLATION OF HTLV-III FROM THE CORNEA” 


REVERSE 
TRANSCRIPTASE 
ACTIVITY 
5-DAY 7DAY HTLV-II 
CULTURE CULTURE (x P24 IMMUNO- 
SPECIMEN FLUORESCENCE) 
Right central cornea’ + = = 
Right limbal cornea‘ + * + 
Right central cornea — — — 
Left central cornea’? — ~ + 
Left limbal cornea’* - + + 


Left central cornea — - a 


*The cultured cells were tested for reverse transcriptase and 
indirect immunofluorescence. 

‘Cornea was co-cultured with stimulated lymphocytes. 

*HTLV-II| from left corneal tissue was transmitted to fresh 
prestimulated human umbilical cord blood leukocytes and the 
transmission was confirmed as reported previously. 
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tured epithelial cells from both corneal speci- 
mens were positive for the p24 protein by 
immunofluorescence, but the stromal fibro- 
blasts were negative for HTLV-II antigens. The 
reactivity of HTLV-III-positive cells using p15 
antibody in the immunofluorescence was unde- 
tectable. The pattern of staining was generally 
restricted to cytoplasm and appeared to be of 
the punctate type (Figure). 

Touch preparations—The immunofluores- 
cence of the touch preparations of the corneal 
epithelial layer was negative from the left eye 
and positive for p24 protein in approximately 
1% of the cells from the right eye. 





Discussion 





The isolation of HTLV-II] from corneal tissue 
obtained from a donor with HTLV-II serum 
antibody in which the tissue had been stored 
for four days in McCarey-Kaufman medium at 


4C underscores the concern about possible 
transmission of this virus after corneal trans- 
plantation. This finding extends the observa- 
tion that HTLV-II] may be recovered from nu- 
merous body fluids’? and tissues, including 
other types of epithelium (S. Z. Salahuddin, 
P. D. Markham, and R. C. Gallo, unpublished 
data). Although HTLV-III can be destroyed by 
several methods of disinfection," it is a stable 
infectious particle that can survive in aqueous 
solutions for at least seven days. Our results 
demonstrated that the virus could be recovered 
from both corneas, although there was more 
virus present in the right corneal specimen. 
Viable virus could not be recovered from corne- 
al tissue that was not co-cultured with lympho- 
cytes, but viral proteins were detected in the 
epithelial cells from these cultures. In addition, 
a touch preparation from the right cornea dem- 
onstrated that a small percentage of the cells 
contained the p24 viral protein. Although this 
study did not prove whether HTLV-II] was 
actually infecting the corneal epithelial cell or 








Figure (Salahuddin and associates). Group of cells that appear to be activated and resemble macrophages. 
These cells appeared to replicate in culture for some time, forming colonies. The colonies were tested for 
nonspecific esterase and phagocytosis and were negative. 
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whether it was only present within the tissue, 
the recovery of virus from these specimens 
implied that the virus is capable of surviving in 
McCarey-Kaufman medium and could infect 
the corneal transplant recipient. 

Screening of organ donors for HTLV-III expo- 
sure has been recommended by the Centers for 
Disease Control. Pepose and associates’ dis- 
cussed the options for the screening of poten- 
tially infected corneal tissue. They noted that 
although the enzyme-linked immunosorbent 
assay (ELISA) test for serum HTLV-III antibody 
is neither 100% specific nor sensitive, it is the 
best currently available for screening donors 
for exposure to HTLV-II. 

At the present time, we do not know the 
minimal infectious dose of HTLV-III. There- 
fore, we cannot know whether the amount of 
HTLV-II present in a cornea is sufficient to 
produce a clinical infection. Furthermore, the 
percentage of asymptomatic, HTLV-III]-infected 
individuals in whom the virus can be detected 
in the corneal epithelium is also unknown. 

The most likely route of viral spread to the 
cornea is via the tears, although other routes 
such as the vascular or nervous systems cannot 
be ruled out at this point. It is also possible that 
infected peripheral blood lymphocytes enter 
the cornea, but this is less likely since in our 
study only the epithelium contained viral pro- 
teins. 

This report demonstrates that HTLV-III can 
be isolated from potential corneal transplant 
tissue, but further studies are required to es- 
tablish the prevalence of this finding in symp- 
tomatic and asymptomatic individuals infected 
with HTLV-III to place this in proper perspec- 
tive. 
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Herpes Zoster Ophthalmicus in Patients at Risk for the 
Acquired Immune Deficiency Syndrome (AIDS) 





Earl V. Sandor, M.D., Arthur Millman, M.D., T. Scott Croxson, M.D., 
and Donna Mildvan, M.D. 


In a prospective investigation of 54 consecu- 
tive cases of herpes zoster ophthalmicus, con- 
ducted over a two-year period, immunologic 
evaluations included enumeration of T lym- 
phocyte subsets and serum immunoglobulin 
levels. Herpes zoster ophthalmicus occurred 
with frequent ocular complications in a sub- 
group of adults distinguishable by their young 
age, the presence of AIDS-risk factors, altera- 
tions in T-cell subpopulations, and polyclonal 
increases of serum gammaglobulin. Over the 
study duration, 21% (three of 14) of the AIDS- 
risk subgroup patients have developed AIDS 
with a 14% (two of 14) mortality. Herpes zoster 
ophthalmicus in AIDS-risk group members 
appeared to be an early clinical marker for the 
immune deficiency induced by AIDS retroviral 
infection. 


HERPES ZOSTER Ophthalmicus is a disease pri- 
marily affecting the elderly during the sixth 
and seventh decades of life.'* Considered a 
reactivation of the varicella-zoster infection of 
childhood, herpes zoster ophthalmicus is de- 
fined by the presence of a classic vesiculobul- 
lous rash in the distribution of the ophthalmic 
branch of the trigeminal nerve. It may be ac- 
companied by blepharitis, conjunctivitis, kera- 
titis, and uveitis.” Herpes zoster ophthalmicus 
represents 8% to 17.5% of all cases of zoster 
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infection, second only to thoracic zoster in its 
prevalence. 

We have recently noted a new group of indi- 
viduals manifesting herpes zoster ophthalmic- 
us. Our preliminary data demonstrated the 
occurrence of herpes zoster ophthalmicus in 
sexually active homosexuals and intravenous 
drug users, groups at risk for the development 
of the acquired immune deficiency syndrome 
(AIDS).®°7 AIDS has been linked to a T- 
lymphotropic retrovirus designated HTLV-II 
or LAV.® In order to extend our initial observa- 
tions, we conducted a prospective study evalu- 
ating 54 consecutive cases of herpes zoster 
ophthalmicus between October 1982 and No- 
vember 1984. 


Subjects and Methods 


Patient selection—Patients seen at the New 
York Eye & Ear Infirmary within ten days of 
the onset of active zoster-vesicle formation 
affecting the ophthalmic branch of the trigem- 
inal nerve were studied. Patients were given a 
complete ophthalmologic examination, with 
slitlamp biomicroscopy and dilated fundus 
examinnation. A detailed history including 
information regarding sexual behavior, past in- 
fectious diseases, and intravenous drug use 
was obtained. Patients were recalled for com- 
plete ophthalmic and general physical exami- 
nations with laboratory studies, at least two 
months after the initial visit. 

Complete blood counts were performed with 
white cell differential. Quantitation of immu- 
noglobulins was performed by rate nephelome- 
try. Mononuclear cells were harvested from 
heparinized dilute whole blood by gradient 
centrifugation on Ficoll-Hypaque. Enumera- 
tion of lymphocyte subsets was performed on 
the mononuclear cell harvest utilizing murine 
monoclonal antibodies OKT3, OKT4, and 
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OKTS8. in an indirect immunofluorescent tech- 
nique with fluoresceinated goat anti-mouse IgG 
as the secondary antibody. Propidium iodide 
was used as a nuclear stain; 200 cells were 
counted by epifluorescent microscopy. 





Results 





Of 54 patients studied, 33 were males and 21 
were females; 23 of 54 (42%) patients were 15 to 
44 years old (Group I, median age 34 years); the 
remaining patients were 45 to 86 years old 
(Group II, median age 65 years). Of 23 of the 
patients in Group I, 14 (61%) belonged to a 
group at risk for the development of AIDS. 
Eight were sexually active homosexuals and six 
were intravenous drug users. In contrast, none 
of the 14 men and 17 women in Group II 
belonged to these risk groups. 

Ocular complications, keratitis or uveitis, or 
both, were present in a large proportion of our 
patients either initially or during the course of 
the disease. Keratitis, ranging from punctate 
epithelial to dendritic keratitis, with or without 
uveitis, was present in 12 of 14 (86%) of the 
AIDS-risk patients and in 25 of 40 (63%) of the 
nonrisk patients. Keratitis and uveitis were 
present in 23 of 54 (43%) of the total popula- 
tion. Keratitis and uveitis were present in eight 
of 14 (57%) of the AIDS-risk patients as com- 
pared to 15 of 40 (38%) of nonrisk patients. One 
young, nonrisk patient developed meningoen- 
cephalitis, which resolved. One AIDS-risk pa- 
tient developed progressive bilateral optic neu- 
ritis. 

Eleven of 14 AIDS-risk patients and ten of 40 
nonrisk patients were immunologically stud- 
ied. A reduction in the T lymphocyte helper/ 
suppressor ratio was found in ten of 11 (91%) of 
the AIDS-risk patients studied (mean helper/ 
suppressor ratio = 0.53; range, 0.04 to 1.1) 
(Table). These patients had increased gamma- 
globulin levels (mean IgG = 2,604 mg dl [nor- 
mal, 700 to 1,800 mg/dl]; mean IgM = 240 mg/dl 
[normal, 70 to 440 mg/dl]; mean IgA = 273 
mg/dl [normal, 60 to 290 mg/dl]). The nonrisk 
patients had a mean helper/suppressor ratio of 
2.04 (range, 0.52 to 3.6); mean IgG = 401 mg/dl; 
mean IgM = 300 mg/dl; mean IgA = 290 mg/dl. 
Only one of ten nonrisk patients studied, a 
woman treated for renal adenocarcinoma, had 
an abnormal helper/suppressor ratio (0.52) and 
increased gammaglobulins (2,350 mg/dl). 


TABLE 
LABORATORY DATA 





DATA* NONRISK NO. AIDS-RISK NO. 
WBC (x 103) 7.2 +21 10 5.3+ 1.5 10 
H/S ratio 2.04 + 0.97 10 053+034 11 
IgA (mg/dl) 290 + 318 11 273 + 137 10 
IgG (mg/dl) 1,401 + 542 11 2604+1,076 10 
IgM (mg/dl) 300+ 252 11 240 + 181 10 





“WBC indicates white blood cell count; H/S, helper/suppressor. 


Of the AIDS-risk patients identified, four of 
11 (36%) had generalized lymphadenopathy. 
Within a 2%2-year follow-up, one of these pa- 
tients has developed esophageal candidiasis 
(that is, AIDS) and two other patients have 
subsequently died of AIDS. One patient had 
necrotizing retinitis and died with central nerv- 
ous system toxoplasmosis, and the other pa- 
tient died with central nervous system toxo- 
plasmosis and cryptococcosis. 


Discussion 


Epidemiologic studies have demonstrated an 
increased incidence of herpes zoster in the 
geriatric population. ++ Hope-Simpson,! in a 
review of 3,500 patients from a general medical 
practice, demonstrated an age-related increase 
in the frequency of zoster, with an incidence of 
0.26% per year at 20 to 29 years and a peak 
incidence of 1% at 80 to 89 years. He noted 
ophthalmic involvement in 8.3% of the popula- 
tion with zoster. In a population-based cohort 
study, 10.1% of the patients with zoster had 
herpes zoster ophthalmicus, occurring at an 
average age of 56 years.* Burgoon, Burgoon, 
and Baldridge documented a 17.5% incidence 
of herpes zoster ophthalmicus among patients 
with zoster, with 61% of these patients being 50 
years old or older.‘ Our data demonstrate a 
peak age range of herpes zoster ophthalmicus 
in the fourth decade. Of the young patients 
61% (14 of 23) were distinguished by AIDS-risk 
factors. The addition of these young, AIDS-risk 
patients to an otherwise normal age distribu- 
tion of herpes zoster ophthalmicus accounts for 
this new peak age range (Figure). 

The incidence of ocular complications of her- 
pes zoster ophthalmicus (keratitis, uveitis, sec- 
ondary glaucoma, extraocular muscle palsy, or 
panophthalmitis) in several large series ranged 
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Figure (Sandor and associates). Distribution of 


herpes zoster ophthalmicus by age. Solid bars, 
nonrisk patients; open bars, AIDS-risk patients. 


from 20% to 50%." Of the AIDS-risk patients 
in our study eight of 14 (57%) had ocular 
complications (keratitis and uveitis) as com- 
pared to 15 of 40 nonrisk patients. AIDS-risk 
patients should be monitored more closely and 
their complications treated rapidly. The treat- 
ment of older patients with zoster has included 
the use of systemic corticosteroids.'* Systemic 
corticosteroids should be avoided in individu- 
als with risk factors associated with immuno- 
suppression. None of the patients demonstrat- 
ed any of the ocular manifestations associated 
with AIDS during the acute phases of herpes 
zoster ophthalmicus."* 

Our study identifies a distinct group of pa- 
tients with herpes zoster ophthalmicus, distin- 
guishable by the presence of AIDS-risk factors 
in association with a diminished T-helper cell 
proportion and an increase in gammaglobulin. 
It is unlikely that the immunologic abnormali- 
ties found in the AIDS-risk patients were 
caused by herpes zoster ophthalmicus, since 
normal immunologic profiles were documented 
in our young, nonrisk patients and elderly 
patients. Four of the AIDS-risk patients had 
persistent, generalized lymphadenopathy, a 
known AIDS-associated syndrome,” accompa- 
nied by a reversal of the helper/suppressor 
ratio. All of these patients had ocular complica- 
tions. 

In a 2¥2-year period, 21% (three of 14) of our 
AIDS-risk patients have subsequently devel- 
oped AIDS with a 14% (two of 14) mortality. 
Thus, herpes zoster ophthalmicus in AIDS-risk 
groups appears to represent an early clinical 
marker for the immune deficiency induced by 
the AIDS retroviral infection. 
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Ultrastructure of Traumatic Corneal Endothelial Rings 





R. Doyle Stulting, M.D., Merlyn M. Rodrigues, M.D., and Richard E. Nay, B.S. 


Traumatic endothelial rings were observed 
in the cornea obtained from a 4-year-old boy 
after a fatal gunshot wound to the forehead. 
Electron microscopy showed the injury to con- 
sist of an annular area of endothelial cell loss 
and disruption with adherent macrophages. 
Endothelial cell disruption was localized to 
the circular area where mechanical distortion 
of endothelium and Descemet’s membrane 
caused by the impact of a projectile would be 
maximal. 


TRAUMATIC ENDOTHELIAL RINGS (also called 
traumatic annular keratopathy) are annular 
gray opacities of the corneal endothelium 
caused by the impact of small projectiles on the 
surface of the cornea. These were probably first 
described by Pichler’ in 1916 and later localized 
to the level of the corneal endothelium by 
Löwenstein,” and by Payrau and Raynaud.’ 
Traumatic corneal endothelial rings have been 
produced experimentally in rabbits and mon- 
keys,* and the specular microscopy of corneal 
endothelial rings in the human has also been 
described.’ Because this form of endothelial 
injury is uncommon and transient, human cor- 
neas with traumatic endothelial rings have 
rarely been available for histopathologic 
study. We had an opportunity to conduct a 
histopathologic study of human corneal endo- 
thelial rings that included both scanning and 
transmission electron microscopy of this in- 


jury. 
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Case Report 





A 4-year-old boy was killed by a gunshot 
wound to the forehead at close range. He died 
within minutes and the body was taken to the 
medical examiner. Powder burns were present 
on the face. The eyes were enucleated four 
hours after death and placed in McCarey- 
Kaufman medium 5%2 hours after death. At the 
time of slit-lamp examination 12 hours after 
death, a circular epithelial defect and underly- 
ing annular opacity at the level of the endothe- 
lium was noted on one cornea. The cornea was 
fixed in Trump’s solution and processed for 
electron microscopy. 

For scanning electron microscopy, tissue was 
dehydrated in graded alcohols, critical point 
dried, and coated with gold (Fig. 1). The speci- 
men was examined with a scanning electron 
microscope. For transmission electron micros- 
copy, tissue was postfixed in 1% osmium tetrox- 
ide, dehydrated in graded alcohols, and em- 
bedded in Epon. Sections (1 wm thick) were 
stained with toluidine blue. Thin sections were 
stained with uranyl acetate and lead citrate and 
examined in an electron microscope. 


Results 


Gross examination of the corneal button dis- 
closed a paracentral epithelial defect approxi- 
mately 1.5 mm in diameter and an underlying 
gray opacity at the level of the endothelium 
that was slightly smaller in diameter. There 
was a localized area of corneal edema corre- 
sponding to the area of injury. No foreign 
bodies were present. 

Scanning electron microscopy of the endo- 
thelium showed an annular area of endothelial 
cell disruption with loss of cell-to-cell contact, 
swelling, irregular cell membranes, and ab- 
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Fig. 1 (Stulting, Rodrigues, and Nay). Diagram 
showing the location of the endothelial ring and 
orientation of the scanning electron micrograph 
shown in Figure 2. The ring itself was carefully 
sectioned so that tissue could be processed for both 
scanning and transmission electron microscopy. 
Thus, only a pie-shaped segment was available for 
scanning electron microscopy. 


sence of cells in some areas (Figs. 1 to 3). In 
areas where no endothelial cells were present, 
there appeared to be fragments of endothelial 
cells attached to underlying Descemet’s mem- 
brane. Descemet’s membrane itself was intact 
throughout the specimen and was not separat- 
ed from the stroma. In the center of the lesion 
and outside the ring of injury, the endothelial 
mosaic was preserved and endothelial cells 
appeared to be normal by transmission electron 
microscopy. At the outer border of the ring of 
abnormal endothelial cells, round adherent 
cells identified as macrophages were seen 
(Figs. 2 and 4). 





Discussion 





Traumatic corneal endothelial rings, the rare 
consequence of projectiles striking the cornea, 
have been described many times.'® Data from 
animal models indicate that the speed of the 
projectile is critical to the production of endo- 
thelial rings, with slow-moving projectiles pro- 
ducing no visible damage and more rapidly 
moving projectiles causing large areas of endo- 
thelial disruption.‘ The mechanism of injury is 
thought to be mechanical displacement of Des- 
cemet’s membrane, with maximal cell disrup- 





CE A gg Oe 
é a s - o 
oe OM ae 


e. 











a e aF a 
Fig. 2 (Stulting, Rodrigues, and Nay). Scanning 
electron micrograph of a portion of the traumatic 
endothelial ring formed by disrupted endothelial 
cells (E) and areas where endothelial eells are miss- 
ing, leaving an intact Descemet’ s membrane with 
attached endothelial cell fragments (D). The endo- 
thelial mosaic is intact in the center of the ring (C). 
Macrophages (arrows) are present at the outer and 








Fig. 3 (Stulting, Rodrigues, and Nay). Electron micrograph showing disrupted endothelial cells (E) in the area 
of the traumatic ring. Descemet’s membrane (DM) appears normal. An inflammatory cell in the posterior stroma 
is indicated (arrow) (x 3,300). Inset, Same area of endothelial cell disruption (arrow) (toluidine blue, x 220). 


tion occurring in an annular area where bend- 
ing and distortion of endothelium and 
Descemet’s membrane are greatest.’ In our 
specimen, we believe the injury was caused by 
gunpowder fragments that impacted on but did 
not penetrate the cornea. 

Endothelial rings appear soon after injury 
but disappear in a few days. Longitudinal spec- 
ular microscopy of disrupted cells in the ring 
indicates that they eventually recover or are 
replaced by normal cells. When the total num- 
ber of endothelial cells lost is small, as is the 
case when only a few corneal endothelial rings 
are produced, the long-term result is a cornea 
that is normal by slit-lamp examination and by 
specular microscopy. These clinical observa- 
tions are consistent with the enlargement and 


migration of normal corneal endothelial cells at 
the margin of areas of endothelial damage seen 
in both animal models and human corneas 
during organ culture.*” 

We believe that the macrophages present at 
the margins of the disrupted corneal endotheli- 
al cells in our specimen had begun to phagocyt- 
ize debris from the damaged corneal endotheli- 
al cells and hypothesize that they migrated 
from uveal tissue through the anterior chamber 
to the endothelium after the gunshot wound 
and perhaps after death of the victim. This 
finding is in contrast to that of Cibis, Weingeist, 
and Krachmer,* who described the accumula- 
tion of leukocytes and fibrin in their rabbit and 
monkey models and may represent either a 
species-specific difference in the response to 
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Fig. 4 (Stulting, Rodriges, and Nay). Macrophage adj 
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acent to Descemet’s membrane (DM) in an area of 


epithelial cell loss (x 21,000). Inset, Outer edge of the ring opacity shows nomal Descemet’s membrane (DM), 


endothelium (E), and a macrophage (M) (x 3,510). 


corneal endothelial injury or a difference in the 
time between injury and examination. 
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Lymphocyte Subpopulations Before Therapy in Patients 
With Uveal Malignant Melanoma 


il cane 


Karen Flynn, M.D., Norman T. Felberg, Ph.D.,+ Andrea Koegel, B.S., 


Richard Hager, M.S., Jerry A. Shields, 


M.D., James J. Augsburger, M.D., 


and Larry A. Donoso, M.D. 


T-cell and B-cell lymphocyte subpopula- 
tions, monocytes, granulocytes, and immuno- 
globulin receptors were measured with mono- 
clonal antibodies and flow cytometric 
techniques in the peripheral blood of 266 pa- 
tients with posterior uveal melanoma before 
therapy. Statistically significant differences 
were found in T-helper/inducer (OKT4), T- 
suppressor/cytotoxic (OKT8), and B-lym- 
phocyte populations between patients with 
uveal melanoma and age-matched controls. 


THE LIKELIHOOD OF DEATH caused by meta- 
static uveal melanoma after enucleation or co- 
balt plaque radiation therapy correlates strong- 
ly with a number of clinical risk factors. 
Patients with posterior uveal malignant mela- 
noma who die of metastatic disease are more 
likely to have larger tumors and more aggres- 
sive cell types.!* In contrast, the role of 
immune-mediated mechanisms as prognostic 
indicators for survival in patients with uveal 
melanoma have not been well-characterized. 
Although many investigators have described 
changes in the immune system of patients with 
other nonocular cancers and have suggested 
that cell-mediated immunity is an important 
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aspect of tumor rejection, such studies have 
been limited in patients with uveal melano- 
ma." 

In this preliminary study, we utilized mono- 
clonal antibodies and flow cytometric tech- 
niques to examine T-lymhpocyte subsets, 
B-lymphocytes, monocytes, and granulo- 
cytes from patients with uveal malignant mela- 
noma before enucleation or cobalt plaque 
radiation therapy as an initial step in character- 
izing the immune status of patients with uveal 
melanoma. 


ee E 
Subjects and Methods 
i iii a pc a 


Subjects—We examined 266 patients with 
clinically diagnosed uveal malignant melanoma 
at Wills Eye Hospital from January 1983 
through August 1984. There were 106 women 
and 160 men with a mean age of 58 years. 
Fifty-five patients without pigmented fundus 
lesions or autoimmune disorders composed the 
control group. This group included 28 men and 
27 women with a mean age of 61.8 years. There 
was no significant difference between the pa- 
tients and the control group in age. 

Monoclonal antibodies—Table 1 lists the 
specificities of the monoclonal antibodies used 
in this study. 

Mononuclear leukocytes—Peripheral blood 
(5 to 8 ml) mononuclear leukocytes were pre- 
pared by density gradient centrifugation using 
5 ml of lymphocyte separation medium. Mono- 
nuclear cells (1 x 10°) were mixed with the 
appropriate dilution of monoclonal antibody 
according to the manufacturer’s instructions. 
After 30 minutes of incubation on ice, the cells 
were washed and incubated for an additional 
30 minutes with 0.1 ml of fluorescein 
isothiocyanate-conjugated sheep antimouse 
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TABLE 1 
SUMMARY OF NONOCLONAL ANTIBODIES USED IN 
THESE STUDIES 

COS POSS S 
MONOCLONAL ANTIBODY PREDOMINANT SPECIFICITY* 
OKT3 T lymphocytes 
OKT4 T-helper lymphocytes 
OKT6 Thymocytes 
OKT8 T-suppressor/cytotoxic lymphocytes 
OKT10 Activated lymphocytes 

Thymocytes 
OKT11 T lymphocytes 

E-rosette-associated receptor 
B1 B lymphocytes 
MO2 Monocytes 

Macrophages 
Fc Immunoglobulin receptor 
Gran Granulocytes 
12 B lymphocytes 

Monocytes 


Activated T lymphocytes 





*Manufacturer’s specifications. 


IgG (F[ab’], antibody fragment diluted 
1:1,000). After washing, the cells were fixed in 
1% paraformaldehyde and stored in the dark at 
4 C before analysis. 

Flow cytometry—Flow cytometry was per- 
formed on a fluorescence-activated cell sorter. 
Lymphocytes were gated by forward and right- 


angle light scatter. Integrated and log- 
integrated green fluorescence signals were col- 
lected on 10,000 gated cells. Positive cells were 
calculated by the subtraction program to re- 
move the negative control values, and integrat- 
ing the resulting curve beyond the location of 
the negative peak. Negative controls consisted 
of lymphocytes incubated with medium alone. 

Data analysis—We compared the groups by 
Student’s t-test. We considered a P value of .05 
to be statistically significant. 





Results 





We found statistically significant differences 
between the groups for the OKT4 (P<.01), the 
OKT8 (P<.001) T lymphocytes, and the B lym- 
phocytes (P<.001) (Table 2). There was no sig- 
nificant difference in the total number of mono- 
nuclear leukocytes between the patients with 
uveal melanoma and the controls. The T- 
helper/T-suppressor cytotoxic ratio for the 
uveal melanoma group was, however, signifi- 
cantly different from that of the control group 
(P<.05). 

No other statistically significant differences 
were found in other T-lymphocyte subsets 
(OKT3, OKT6, OTK10, and OKT11), granulo- 
cytes, monocytes, immunoglobulin receptors, 
or HLA-Dr antigen. 


TABLE 2 
LYMPHOCYTE SUBPOPULATIONS BEFORE THERAPY IN PATIENTS WITH UVEAL 
MELANOMA AND IN NORMAL SUBJECTS 
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PATIENTS WITH UVEAL MELANOMA 
Pe icant eal SSC ELSES 


SUBSPOPULATIONS MEAN + S.D. NO. 
OKT3 46.36 + 17.03 266 
OKT4 31.92 + 13.63 266 
OKT6 5.12 + 10.18 166 
OKT8 16.97 + 11.51 266 
OKT10 8.14 + 11.39 164 
OKT11 51.88 + 19.43 261 
B lymphocytes 11.46 + 15.5 259 
Monocytes (MO2) 7.83 + 8.01 162 
Immunoglobulin 

receptor (Fc) 6.89 + 6.12 95 
Granulocytes 5.25 + 5.38 95 
Monocytes (12) 6.12 + 10.84 161 


*NS, not significant (P < .05). 


CONTROL SUBJECTS 
MEAN + S.D. NO. P VALUE 
45.82 + 14.5 51 NS* 
27.41 + 10.9 52 < oi 
4.93 + 6.35 52 NS* 
10.93 + 6.66 52 < .001 
7.00 + 5.39 52 NS* 
47.24 + 17.91 52 NS 
575+ 7.53 52 < .001 
8.46 + 7.28 52 NS* 
273.2 5.12 13 NS* 
5.26 + 4.60 14 NS* 
S11 = 7:13 51 NS* 
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Discussion 





The loss of immunocompetence as measured 
by T-lymphocyte rosette-forming cells in the 
general circulation at the time of diagnosis has 
been described in other malignancies.’ We 
showed previously,’ however, that patients 
with uveal melanoma had no signficant depres- 
sion of active rosette-forming and total rosette- 
forming cells before enucleation or cobalt 
plaque radiation therapy. Statistically signifi- 
cant depression of active rosette-forming cells 
and total rosette-forming cells occurred, how- 
ever, at the time of or just before the documen- 
tation of metastatic disease, suggesting that at 
this time these patients have impaired immu- 
nocompetence as measured by T-lymphocyte 
rosette formation.’ In this study, we extended 
our previous observations to more sensitive 
techniques, including monoclonal antibodies 
and flow-cytometric techniques to evaluate 
subpopulations of T lymphocytes in patients 
with uveal melanoma before therapy. 

Our results showed that there was no statisti- 
cally significant difference in the total number 
of T lymphocytes (OKT3) or E-rosette lympho- 
cytes (OKT11) between patients with uveal 
melanoma and controls, supporting our pre- 
vious observations. However, our results 
showed statistically significant increases in T- 
helper/inducer (OKT4), T-suppressor/cytotoxic 
(OKT8), and B lymphocytes. The significance of 
these increases with regard to the development 
of metastasis is unknown at present. The mean 
follow-up period for this group of 266 patients 
was only 13.3 months. Longer follow-up and 
serial evaluations of T-lymphocyte subpopula- 
tions are needed to evaluate more fully the use 
of the T-lymphocyte subsets as predictors for 
risk in the development of metastatic disease. 

This study also suggested that monoclonal 
antibodies that identify other T-lymphocyte- 
associated antigens (OKT6, OKT10), mono- 
cytes, granulocytes, and immunoglobulin re- 
ceptors will not be useful predictors of 
metastatic disease in patients with uveal mela- 
noma before therapy. 

Because of the controversy regarding the role 
of enucleation in the management of patients 
with posterior uveal melanomas, it would be 
useful to determine objectively the immune 
status of these patients before therapy. Future 
studies should include new monoclonal anti- 
bodies that not only quantitate antigens ex- 
pressed on lymphocytes, as demonstrated in 


this study, but also indicate lymphocyte func- 
tion.* Better methods are also needed to de- 
tect subclinical metastatic disease at the time of 
diagnosis and treatment of the intraocular 
tumor. We recently described a case of diffuse 
hepatic metastasis in a patient treated for pos- 
terior uveal melanoma in whom serum liver 
enzymes and liver scans were concurrently 
normal." In this regard, monoclonal antibody 
MAb8-1H, which identifies a melanoma- 
associated antigen retained in fixed tissue, has 
been used to delineate individual tumor cells in 
liver biopsy specimens from patients with 
uveal melanoma difficult to categorize by con- 
ventional staining techniques.” The develop- 
ment of such techniques will ultimately lead to 
better treatment in patients with posterior 
uveal melanoma. 
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The Effects of Retinal Detachment Repair on Clear Corneal 
Grafts 





William N. Rosenthal, M.D., Mario A. Sabates, B.S., and Michael S. Insler, M.D. 


Seven patients who underwent retinal de- 
tachment surgery after penetrating keratoplas- 
ty all achieved successful reattachment, but 
one graft failed (14%) within six months. Four 
of the seven eyes were aphakic or pseudopha- 
kic and three, including the one in which the 
graft failed, were phakic at the time of retinal 
detachment. All patients had scleral exoplant 
buckling procedures and three had external 
drainage of fluid. 


INTRAOCULAR SURGERY after penetrating kera- 
toplasty may affect the overall graft survival. 
Lemp, Pfister, and Dohlman! found that ap- 
proximately 20% of clear corneal grafts opaci- 
fied within six months of secondary cataract 
extraction. In the same study, a combined graft 
failure rate of 50% was noted after cyclo- 
dialysis, discission of pupillary membranes, 
filtering procedures, and synechiolysis. Al- 
though secondary intraocular procedures sig- 
nificantly decrease graft survival, the effects of 
retinal detachment and its surgical repair on 
clear corneal grafts are unknown. We conduct- 
ed a retrospective study of retinal detachments 
with surgical repair in seven cases of penetrat- 
ing keratoplasty. 





Subjects and Methods 





We reviewed the records of all patients with 
retinal detachments after penetrating kerato- 
plasty at the Tulane University Medical Center 
between January 1979 and July 1985. All cases 
meeting the following criteria were included: 
(1) A clear corneal graft six months after kerato- 
plasty. This period was chosen to eliminate 
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graft clouding associated with postoperative 
complications. (2) At least six months of post- 
operative evaluation after repair of retinal de- 
tachment to assess the effects of surgery on 
graft clarity. Graft failure within this period 
was presumed to be related to the retinal sur- 
gery. 

Retinal detachment was diagnosed by indi- 
rect ophthalmoscopy after complaints of failing 
vision in a clear corneal graft. All patients 
underwent scleral exoplant buckling proce- 
dures performed by the same vitreoretinal sur- 
geon. External drainage of subretinal fluid was 
carried out on three patients. One patient had a 
combined vitrectomy and scleral buckling pro- 
cedure (Table). 





Results 





In this series of seven cases, only one graft 
failed after retinal repair surgery (Table). Thus, 
the overall corneal graft failure rate was ap- 
proximately 14%. The graft rejection occurred 
in a phakic eye in which a previous corneal 
graft had failed. Three other eyes in this study 
had previous graft rejections (requiring repeat 
corneal transplants), but none of these devel- 
oped corneal clouding after the detachment 
procedure. The eye with the failed graft under- 
went external drainage of subretinal fluid and a 
scleral buckling procedure. Two other eyes un- 
derwent external drainage without graft rejec- 
tion. The mean age of the patients was 62 years 
(range, 21 to 74 years). There were four men 
and three women. The diagnoses included 
aphakic and pseudophakic bullous keratopathy 
(four cases), regrafts (four cases), corneal scar 
(one case), and herpes (one case) (Table). 





Discussion 
ioa i a, 


The survival of a corneal graft ultimately 
depends on the existence of functional endo- 
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TABLE 
SUMMARY OF CLINICAL DATA 

L aaalllt 
PATIENT NO., SEX, DIAGNOSIS TIME TO RETINAL SURGERY RESULTS 

AGE (YRS) DETACHMENT 

(MOS) 

1, F, 71 Regraft 8 Scleral buckle and drainage Clouding 

2, M, 43 Aphakic bullous keratopathy Ff Scleral buckle Clear 

3; F, T7 Pseudophakic bullous keratopathy 6 Scleral buckle and drainage Clear 

4, M, 74 Pseudophakic bullous keratopathy 25 Scleral buckle Clear 

5, M, 21 Corneal scar; regraft 6 Scleral buckle and anterior vitrectomy Clear 

6, M, 77 Aphakic bullous keratopathy; regraft 14 Scleral buckle Clear 

T F, 74 Herpesvirus; regraft 10 Scleral buckle and drainage Clear 


thelium in the donor cornea capable of main- 
taining corneal dehydration. Clouding of a 
clear penetrating corneal graft after intraocular 
surgery is usually the result of endothelial 
damage. This can result from trauma to the 
endothelium during surgery, postoperative in- 
flammation, vitreous touch, glaucoma, and 
hypotony. 

The effects of secondary intraocular surgery 
after successful penetrating keratoplasty are 
well known,*“ with most of the studies done on 
patients who later underwent cataract extrac- 
tion. The reported incidence of graft failure in 
these cases varies considerably. Stark and 
Maumenee,’ in a series of 19 eyes, found no 
graft failures occurring more than six months 
postoperatively. More recently, Gould? and 
Binder‘ reported overall clouding rates of 25% 
and 27% after cataract extraction in eyes with 
transplants. 

Forstot and associates’ reported that the 
incidence of retinal detachment was 5.4% in 
keratoplasty performed with anterior vitrec- 
tomy. Retinal detachment occurred primarily 
in aphakic keratoplasty and in combined (kera- 
toplasty and cataract extraction) procedures as- 
sociated with vitreous manipulation. 

In our series of seven cases, in which retinal 
detachment occurred as a complication of pene- 
trating keratoplasty, only one graft failed after 
retinal surgical repair. All patients underwent 
scleral exoplant buckling operations and three 
patients also had external drainage of subreti- 
nal fluid (Table). One patient had an anterior 
vitrectomy. The type of retinal surgical proce- 
dure performed on each patient did not affect 
graft clarity in our series. 

The lower incidence of transplant failure 
after retinal repair surgery in comparison to 


other types of ocular surgery is expected. The 
retinal procedures performed, while subjecting 
the patient to a more rigorous operation, are 
less damaging to the corneal endothelium than 
other forms of ocular surgery. During a scleral 
buckling procedure, the cornea is not stressed 
as it is in cataract extraction, and the endotheli- 
um suffers less injury. There was no incidence 
of wound dehiscence or wound gape during the 
reattachment operations in our series. 

These results remind us that retinal detach- 
ment and later surgical repair may have an 
adverse effect on graft clarity. The low inci- 
dence of corneal graft failure should be an 
important factor in deciding on the surgical 
management of these complicated cases. Pa- 
tients who undergo penetrating keratoplasty 
should be monitored closely after any addition- 
al ocular surgery to reduce further the rate of 
corneal graft rejection. 





References 





1. Lemp, M. A., Pfister, R. R., and Dohlman, C. 
H.: The effect of intraocular surgery on clear corneal 
grafts. Am. J. Ophthamol. 70:719, 1970. 

2. Forstot, S. L., Binder, P. S., Fitzgerald, C., and 
Kaufman, H. E.: The incidence of retinal detachment 
after penetrating keratoplasty. Am. J. Ophthalmol. 
80:102, 1975. 

3. Stark, W. J., and Maumenee, A. E.; Cataract 
extraction after successful penetrating keratoplasty. 
Am. J. Ophthamol. 75:751, 1973. 

4. Binder, P. S.: Secondary intraocular lens im- 
plantation during or after corneal transplantation. 
Am. J. Ophthalmol. 99:515, 1985. 

5. Gould, H. L.: Keratoplasty and intraocular 
lenses. Am. Intraocul. Implant Soc. J. 6:42, 1980. 


a a UU 


Role of the Vitreous in Idiopathic Preretinal Macular 


Fibrosis 
aaa a aaa aaa UO 
Hiroyuki Hirokawa, M.D., Alex E. Jalkh, M.D., Mariko Takahashi, M.D., 


Masataka Takahashi, M.D., Clement L. Trempe, M.D., 
and Charles L. Schepens, M.D. 


Of 250 eyes with idiopathic preretinal macu- 
lar fibrosis, 56 had no posterior vitreous de- 
tachment (Group 1), ten had partial posterior 
vitreous detachments without vitreous trac- 
tion to the macula (Group 2), 29 had partial 
posterior vitreous detachments with .vitreous 
traction to the macula (Group 3), and 155 had 
complete posterior vitreous detachments 
(Group 4). There were significantly more eyes 
with visual acuities of 20/60 or worse, cystoid 
macular changes, or macular fluorescein leak- 
age in Group 3 than in Group 1 or Group 4. 
Thus, the presence of vitreous traction to the 
macula was associated with worse anatomic 
and functional findings. 


EYES WITH IDIOPATHIC preretinal macular fi- 
brosis often have a high prevalence of posterior 
vitreous detachment,’ and the pathogenesis of 
the former condition may be related to the 
latter. 

Previous reports?t have noted that the con- 
traction of the preretinal macular membrane 
produces tangential traction on the underlying 
retina, which can lead to vascular leakage and 
consequently to macular edema. However, the 
role of the vitreous in the anatomic and func- 
tional changes accompanying idiopathic pre- 
retinal macular fibrosis has not, to our knowl- 
edge, been described. 

Our purpose was to evaluate vitreoretinal 
relationships in eyes with idiopathic preretinal 
macular fibrosis and to determine their influ- 
ence on visual acuity, fluorescein leakage into 
the macula, and cystoid macular changes. 


a ag tt ili 

Accepted for publication Nov. 21, 1985. 

From the Eye Research Institute of Retina Foundation 
and Retina Associates, Boston, Massachusetts. 

Reprint requests to Library, Eye Research Institute, 20 
Staniford St., Boston, MA 02114. 





Subjects and Methods 





Our study population included 210 patients 
(250 eyes) with idiopathic preretinal macular 
fibrosis who underwent vitreous study be- 
tween 1977 and 1984. There were equal num- 
bers of men and women. They ranged in age 
from 18 to 81 years (mean, 63 years). Eyes with 
associated retinal vascular disease, glaucoma, 
macular degeneration, previous ocular sur- 
gery, or opacities in the media that precluded 
accurate evaluation of the vitreoretinal rela- 
tionships were excluded. 

The posterior vitreous was studied with an E] 
Bayadi-Kajiura lens mounted on a photo slit 
lamp.° Best corrected visual acuity was mea- 
sured in all eyes with a standard Snellen chart. 
Fluorescein angiography was performed in 170 
eyes. The time of onset of Symptoms was re- 
corded exactly in 196 eyes. 

We classified the posterior vitreous findings 
into four groups based on the relationship of 
the posterior vitreous cortex to the retina: 
Group 1, no posterior vitreous detachment: 
Group 2, partial posterior vitreous detachment 
but no vitreoretinal adhesion or traction to the 
area of preretinal macular fibrosis; Group 3, 
partial posterior vitreous detachment with vit- 
reous traction to the area of preretinal macular 
fibrosis; and Group 4, complete posterior vitre- 
ous detachment. 

We considered a finding statistically signifi- 
cant if P<.05. 





Results 





The 250 eyes with idiopathic preretinal 
macular fibrosis were distributed as follows: 
Group 1, 56 eyes (22.4%); Group 2, ten eyes 
(4.0%); Group 3, 29 eyes (11.6%); and Group 4, 
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TABLE 1 
INTERVAL BETWEEN THE ONSET OF SYMPTOMS 
AND VITREOUS EXAMINATION IN 196 EYES* 





AVERAGE INTERVAL 


GROUP NO. OF EYES (Mos) 
1 38 15.2" 
2 10 21.5' 
3 27 16.7' 
= 121 22.0' 





*In 54 eyes the interval was not known. 
tP > .1. 


155 eyes (62.0%). In Group 2, three eyes had 
residual attachment to the optic disk, five had 
vitreous attachment to the midperiphery, one 
had a focal posterior vitreous detachment over- 
lying the macular area, and one had a focal 
posterior vitreous detachment just around the 
optic disk. 

There was no significant difference in the 
interval between onset of symptoms and initial 
vitreous examination among the four groups 
(Table 1). Of 113 eyes of patients between 60 
and 69 years of age, 87 (77.0%) had posterior 
vitreous detachments. 

At the initial examination, 171 eyes (68.4%) 
had Visual acuities of 20/50 or better (Table 2). 
There were significantly more eyes with visual 
acuities of 20/60 or worse in Group 3 than in 
Group 1 (P<.05) or Group 4 (P<.001). There 
were also significantly more eyes with visual 
acuities of 20/300 or worse in Group 3 than in 
Group 1 (P<.025) or Group 4 (P<.05). The 
small number of eyes in Group 2 made it impos- 
sible to find a significant difference between 
Group 2 and Group 3. 

Ophthalmoscopy or biomicroscopy showed a 
cystoid macula in 40 eyes (16.0%). The distribu- 
tion was as follows: Group 1, five of 56 eyes 
(8.9%); Group 2, one of ten eyes (10.0%); 
Group 3, 12 of 29 eyes (41.4%) and Group 4, 22 
of 155 eyes (14.2%). Cystoid macular changes 


were significantly more common in Group 3 
than in Group 1 (P<.01) or Group 4 (P<.001); 
there was no significant difference among 
Groups 1, 2, and 4. 

Of the 170 eyes that had fluorescein angiog- 
raphy, 57 (33.5%) had macular leakage. The 
distribution was as follows: Group 1, 11 of 39 
eyes (25.2%); Group 2, three of seven eyes 
(42.9%); Group 3, 13 of 19 eyes (6% .4%); Group 
4, 30 of 105 eyes (28.6%). Macular leakage was 
detected significantly more often in Group 3 
than in Group 1 (P<.005) or Group 4 (P<.001). 
There was no significant difference between 
Groups 2 and 3 or among Groups 1, 2, and 4. 





Discussion 





Posterior vitreous detachment, partial or 
complete, occurs in idiopathic preretinal macu- 
lar fibrosis in 60% to 90% of cases.'’ In our 
study, 87 of 113 eyes (77.0%) of patients be- 
tween 60 and 69 years of age had posterior 
vitreous detachments, a figure significantly 
higher than that reported in normal individuals 
in the same age range (27%' to 43%*; P < .001). 
Using the El Bayadi-Kajiura lens in 1,077 nor- 
mal eyes of patients of an age group similar to 
ours, Takahashi® found no vitreous traction to 
the macula; in our series vitreous traction was 
detected in 29 eyes (11.6%). Therefore, eyes 
with idiopathic preretinal macular fibrosis not 
only have a higher incidence of posterior vitre- 
ous detachment (partial or complete) but are 
also more likely than normal eyes to show 
vitreous traction to the macula. Perhaps be- 
cause of the strong vitreoretinal adhesion in 
the macula, breaks in the internal limiting 
membrane are created during the development 
of a posterior vitreous detachment. These 
breaks can allow the retinal glial elements to 
gain access to the retinal surface, where their 
proliferation results in preretinal membrane 
formation. If the vitreous detachment remains 


TABLE 2 
VISUAL ACUITY AT INITIAL EXAMINATION 


GROUP 1 GROUP 2 


VISUAL ACUITY NO. % NO. % 


ee 


20/50 or better 37 66.1 5 
20/60 to 20/200 19 33.9 5 50 
20/300 or worse 0 


GROUP 3 GROUP 4 TOTAL 
NO. % NO. % NO. % 
12 41.4 117 10.0 171 68.4 
13 44.8 34 21.9 Ti 28.4 
4 13.8 4 2.6 8 3.2 
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partial and is associated with vitreomacular 
adhesion, the preretinal membrane may form 
further attachments to the partially detached 
posterior vitreous cortex, resulting in a strong- 
er and more permanent vitreoretinal adhesion 
than in normal eyes in which the residual 
vitreoretinal adhesion to the macula usually 
separates easily, leading to complete posterior 
vitreous detachment. 

Adhesions between the macula and the pos- 
terior vitreous cortex have been reported as 
occurring in less than 1% of eyes with idiopath- 
ic preretinal macular fibrosis.'°* Using the El 
Bayadi-Kajiura lens, we observed a rate of 
11.6%. Maumenee” noted that vitreous strands 
were difficult to detect in the retrocortical space 
by conventional vitreous examination tech- 
niques. With the El Bayadi-Kajiura lens, how- 
ever, such strands can be detected more easily 
and followed from the posterior vitreous sur- 
face to the macular area because this technique 
provides a wide illumination-observation an- 
gle, a larger image size, and far less distortion 
and glare than do other currently available 
methods for vitreous examination.®!! 

A fairly good visual prognosis has been re- 
ported in idiopathic preretinal macular fibro- 
sis.*? Wise’ and Scudder and Eifrig® found that 
75% to 81% of the eyes had visual acuities of 
20/50 or better. In the study of Sidd and associ- 
ates,’ 61% of the eyes had visual acuities of 
20/40 or better. Similarly, in our study 68.4% 
(171 of 250 eyes) had visual acuities of 20/50 or 
better. However, we found more visual acuities 
of 20/60 or worse in eyes with partial vitreous 
detachment associated with macular traction 
(Group 3) than in eyes without macular traction 
(Groups 1 and 4), and there was a significantly 
higher percentage of eyes with visual acuities 
of 20/300 or worse in Group 3 than in Group 1 or 
Group 4. These findings occurred in the ab- 
sence of a significant difference in the interval 
between onset of symptoms and initial exami- 
nation among the four groups. Therefore, our 
results indicated that the visual acuity in eyes 
with idiopathic preretinal macular fibrosis can 
be influenced by the vitreoretinal relationships 
in the macula: a poor visual acuity can indicate 
vitreomacular traction. 

The decrease in visual acuity in eyes with 
idiopathic preretinal fibrosis may be related to 
fluorescein leakage into the macula and the 
resultant cystoid macular changes** or to the 
contraction of the preretinal membrane.?” 
Wise’ found a cystoid macula in 16% and fluo- 


rescein leakage in 38% of cases; Scudder and 
Eifrig’s figures were 12% and 67%, respective- 
ly. Sidd and associates’ noted fluorescein leak- 
age in 22% of their cases. Fluorescein leakage 
into the macula and resultant cystoid macular 
changes in eyes with idiopathic preretinal mac- 
ular fibrosis have been ascribed to tangential 
traction from the contraction of the preretinal 
membrane.*? We found cystoid maculas in 
16.0% (40 of 250 eyes) and fluorescein leakage 
in 33.5% (57 of 170 eyes) of our cases. Cystoid 
maculas and fluorescein leakage occurred sig- 
nificantly more often in Group 3 than in 
Group 1 or Group 4. In eyes showing preretinal 
macular fibrosis and vitreous traction to the 
macula, the combined effects on the macula of 
tangential traction by the contracting mem- 
brane and of centripetal traction produced by 
partial vitreous detachment with vitreomac- 
ular adhesion are probably responsible for 
increased macular damage. Such damage is 
manifested by worse visual acuity, a high- 
er incidence of macular leakage, and greater 
frequency of cystoid macular changes than 
is observed in cases without vitreomacular 
traction. 

Schepens” stated that various pathologic 
changes in the macula may be caused by vitreo- 
macular traction. Maumenee” and Jaffe!>!* also 
described the vitreous traction syndrome that 
may occur as a complication of posterior vitre- 
ous detachment.” They reported that persis- 
tent vitreous adhesion may result in cystoid 
degeneration and wrinkling of the inner retinal 
layer in the macula. In our study it was difficult 
to determine which eyes in Group 3 already 
had partial vitreous detachments with macular 
traction before the occurrence of preretinal 
macular fibrosis. 

Although tractional retinal detachment has 
been reported in eyes with preretinal macular 
fibrosis secondary to branch vein occlusion, 8 
we found no detachment of the macula. Per- 
haps the severe vitreous contraction that may 
accompany retinal vascular disorders, particu- 
larly branch vein occlusion, can produce strong 
centripetal vitreous traction, leading to trac- 
tional retinal detachment. 

Our findings suggested that when a complete 
posterior vitreous detachment is detected in an 
eye with idiopathic preretinal macular fibrosis, 
the visual prognosis is generally good. How- 
ever, in the absence of posterior vitreous de- 
tachment, the visual prognosis is difficult to 
predict because such eyes are at risk of devel- 
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oping a partial posterior vitreous detachment 
with vitreous traction on the macula. 
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Multifocal Choroiditis Associated With Progressive 
Subretinal Fibrosis 





Herbert L. Cantrill, M.D., and James C. Folk, M.D. 


Five patients (all female, 14 to 34 years old) 
had an unusual form of multifocal choroiditis 
resulting in progressive subretinal fibrosis. 
This condition differed from other multifocal 
choroidal diseases such as acute multifocal 
placoid pigment epitheliopathy, birdshot reti- 
nochoroidopathy, and punctate inner choroid- 
itis. Instead of forming atrophic or pigmented 
chorioretinal scars, the acute lesion healed 
with the formation of discrete, sharply angu- 
lated subretinal scars. In the macula the le- 
sions coalesced, forming broad zones of sub- 
retinal fibrosis. Serous and hemorrhagic 
macular detachment may occur during the 
course of the disease with fluorescein angio- 
graphic features suggesting subretinal neovas- 
cularization. Subretinal neovascularization 
could not, however, explain the widespread 
scarring. Although progressive subretinal fi- 
brosis may be considered an unusual outcome 
for a variety of other diseases, we believe that 
it is a distinct clinical entity distinguishable 
from other multifocal choroidal diseases. Reti- 
nal pigment epithelial hyperplasia may cause 
the condition. 


FIVE PATIENTS, all otherwise healthy young 
females, with the syndrome of progressive sub- 
retinal fibrosis described by Palestine and asso- 
ciates' experienced an abrupt onset of visual 
loss in one or both eyes. Ophthalmoscopic 
findings consisted of multiple hypopigmented 
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choroidal lesions in the posterior pole and mid- 
periphery. Signs of ocular inflammation were 
minimal in all but one case. The choroidal 
lesions healed with the formation of multiple 
stellate zones of subretinal fibrosis. The areas 
of fibrosis later coalesced and enlarged, form- 
ing placoid subretinal scars. Systemic evalua- 
tion in all cases was noncontributory. Treat- 
ment with systemic corticosteroids was 
beneficial during the acute phase of the disease 
in two cases but did not alter the course once 
subretinal fibrosis had developed. All five pa- 
tients suffered profound visual loss in at least 
one eye as a result of this condition. 





Case Reports 





Case 1 

In November 1978, this 31-year-old woman 
complained of “snowflakes” in both eyes. Ex- 
cept for anxiety neurosis she was in good 
health and used no medications. Examination 
two months later disclosed a visual acuity of 
R.E.: 20/20 —2 and L.E.: 20/20 —1. There were 
no cells in the anterior chamber or the vitreous 
cavity. Ophthalmoscopy showed multiple, 
small (200 to 500 um), hypopigmented, semi- 
confluent, choroidal lesions in both eyes with- 
out serous detachment (Fig. 1, top left, and 
Fig. 2, top left). The lesions were present 
throughout the posterior pole but spared the 
center of the fovea. A presumptive diagnosis of 
acute posterior multifocal placoid pigment epi- 
theliopathy was made although the lesions 
were somewhat small and appeared to be in the 
same stage of development. No treatment was 
given. 

One month later the patient’s visual acuity 
was unchanged. Many of the posterior pole 
lesions had resolved. Multiple stellate zones of 
subretinal fibrosis surrounded the optic nerve 
head in the right eye. The optic disk margin 
was blurred and some peripapillary detach- 
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Fig. 1 (Cantrill and Folk). Case 1, right eye. Top left, Acute hypopigmented lesions scattered within the 
posterior pole. Top right, Late-phase fluorescein angiogram shows staining of multiple stellate zones of fibrosis 
with leakage from the optic disk and peripapillary retina. Bottom left, Marked progression of subretinal fibrous 
lesions two months later. Macular detachment is present centrally. Bottom right, Four years later, there are 
multiple bands of subretinal fibrosis throughout the fundus. Multiple atrophic punched-out lesions surround 


the bands of fibrosis. 


ment was present. Fluorescein angiography 
showed mottled hyperfluorescence early in the 
study from the resolving choroidal lesions. 
Later in the study there was staining of the 
zones of stellate subretinal fibrosis as well as 
leakage from the optic disk and peripapillary 
retina (Fig. 1, top right). Stellate areas of sub- 
retinal fibrosis developed in the left eye as well 
(Fig. 2, top right). 

Two months later visual acuity had decreased 
to R.E.: 20/200 and L.E.: 20/100. In the right eye 
the small stellate areas of subretinal fibrosis 
within the posterior pole had enlarged, form- 
ing placoid zones of subretinal fibrosis with 
irregular slightly pigmented borders (Fig. 1, 
bottom left). A shallow serous macular detach- 
ment was present. In the left eye a hemorrhagic 
macular detachment was present with cloudy 


subretinal exudate (Fig. 2, bottom left), An 
electroretinogram showed high-normal to su- 
pranormal responses in both eyes. The electro- 
oculogram was normal as well. Systemic evalu- 
ation, including a complete blood cell count, 
erythrocyte sedimentation rate, antinuclear an- 
tibody, complement levels, VDRL, and chest 
X-ray, were all noncontributory. Treatment 
with systemic prednisone, 60 mg daily, was 
begun but had no effect on the clinical course. 

The patient later developed large placoid, 
fibrotic lesions in both eyes (Fig. 1, bottom 
right, and Fig. 2, bottom right). There was no 
distortion of the overlying retinal vessels by 
these large subretinal scars. In addition, multi- 
ple punched-out zones of retinal pigment epi- 
thelial atrophy developed in the midperiphery. 
The disease has remained inactive for the past 
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Fig. 2 (Cantrill and Folk). Case 1, left eye. Top left, Multiple, semiconfluent hypopigmented acute lesions 
within the posterior pole. Top right, Stellate zones of subretinal fibrosis together with resolving hypopigmented 
lesions, Bottom left, Macular detachment with focal hemorrhage and cloudy subretinal exudate. Bottom right, 
Four years later, interconnected bands of subretinal fibrosis are present throughout the fundus together with 


punched-out atrophic lesions. 


four years with a final visual acuity of R.E.: 
20/200 and L.E.: counting fingers at 6 inches. 


Case 2 

In September 1982, this 29-year-old, other- 
wise healthy, woman complained of blurred 
vision in her right eye associated with floaters. 
Her visual acuity was R.E.: 20/50 and L.E.: 
20/20 —1. There were no signs of inflammation 
in the anterior chamber or vitreous cavity. 
Some vitreous debris was present inferiorly in 
the right eye. Ophthalmoscopy of the right eye 
showed pigment clumping in the macula. The 
left eye was normal. Ten days later visual acuity 
had decreased to 20/400 in the right eye. Clus- 
ters of small (50 to 100 um), hypopigmented, 
choroidal lesions were present in the macular 
area. A serous detachment with focal hemor- 


rhage and cloudy subretinal exudate was pres- 
ent in the central zone (Fig. 3, top left). A 
presumptive diagnosis of birdshot retinocho- 
roidopathy was made and treatment with pred- 
nisone, 60 mg daily, was begun. Systemic eval- 
uation, including chest X-ray, complete blood 
cell count, erythrocyte sedimentation rate, an- 
tinuclear antibody, and VDRL, were noncon- 
tributory. Within two weeks the serous detach- 
ment in the right eye had resolved, leaving a 
stellate zone of subretinal fibrosis (Fig. 3, top 
right). Many of the hypopigmented choroidal 
lesions had disappeared. Systemic corticoste- 
roids were tapered because of systemic side 
effects. During the next two months the foveal 
and peripheral lesions enlarged, forming plac- 
oid and stellate zones of subretinal fibrosis 
with slightly pigmented margins (Fig. 3, bot- 











Vol. 101, No. 2 


tom left). No distortion of the overlying retinal 
vessels was noted. Visual acuity decreased in 
the right eye to counting fingers at 2 feet. 

Three months after the onset of symptoms in 
the right eye, the left eye became symptomatic 
with metamorphopsia. Visual acuity in the left 
eye was 20/40 —2. A few cells were present in 
the anterior vitreous cavity. Multiple, small 
(100 to 200 pm), hypopigmented, choroidal 
lesions were present in the posterior pole. A 
small hemorrhagic macular detachment was 
present just superonasal to the central zone 
(Fig. 4, top left). Systemic corticosteroids were 
restarted. Within ten days the macular detach- 
ment resolved, leaving a small, dumbbell- 
shaped, pigmented subretinal scar. Visual acu- 
ity decreased to 20/80 —1. The hypopigmented 
lesions elsewhere in the posterior pole had 
resolved. 

During the next two months the disease re- 
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Fig. 3 (Cantrill and Folk). Case 2, right eye. Top 
left, Clusters of hypopigmented acute lesions within 
the posterior pole. A macular detachment is present 
centrally. Top right, Ten days later, there is rapid 
development of stellate fibrosis within the macula. 
Bottom left, A large placoid zone of subretinal fibro- 
sis developed two months later. 


mained active in the left eye despite mainte- 
nance systemic corticosteroid treatment. The 
hypopigmented choroidal lesions recurred 
within the posterior pole. The macular lesion 
showed pigmentary reaction with subretinal 
hemorrhage and serous detachment suggestive 
of subretinal neovascularization (Fig. 4, top 
right). Fluorescein angiography showed a lacy 
pattern of hyperfluorescence centrally; this de- 
veloped slowly during the early and middle 
phases of the study (Fig. 4, bottom left). Mot- 
tled hyperfluorescence was noted from the 
hypopigmented lesions elsewhere in the pos- 
terior pole. Late-phase photographs showed 
accumulation of dye in an irregular zone cen- 
trally (Fig. 4, bottom right). Clusters of hyper- 
fluorescent spots corresponded to the hypopig- 
mented lesions. An electroretinogram showed 
reduced b-wave amplitude and delayed implic- 
it times. The b-wave oscillations were absent. 
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Fig. 4 (Cantrill and Folk). Case 2, left eye. Top left, Acute lesions scattered throughout the posterior pole. A 
small macular detachment is present superonasal to the fovea. Top right, Enlargement of the macular 
detachment with pigment disruption, focal hemorrhage, and cloudy subretinal exudate. Multiple acute 
hypopigmented lesions are present as well. Bottom left, Early-phase angiogram demonstrating lacy hyperfluo- 
rescence from the macular lesion. Bottom right, Late-phase angiogram demonstrating staining of the irregular 
macular lesion. Clusters of hyperfluorescent spots correspond to the peripheral lesions. 


Systemic corticosteroids were gradually ta- 
pered. Visual acuity later decreased to R.E.: 
counting fingers at 1 foot and L.E.: hand move- 
ments. There were large fibrotic scars in the 
fovea of each eye. The fundus lesions have 
remained unchanged for the past three years. 


Case 3 

In March 1980, this 23-year-old, otherwise 
healthy, woman complained of blurred vision 
in her right eye. Visual acuity was R.E.: 20/200 
and L.E.: 20/20. There were no signs of anterior 
chamber or vitreous inflammation. Ophthal- 
moscopy of the right eye showed multiple, 
hypopigmented, small (50 to 100 um) choroidal 


lesions clustered around the foveal center in a 
vertical configuration (Fig. 5, left). There was 
no serous or hemorrhagic macular detachment. 
Fluorescein angiography showed hyperfluores- 
cent spots corresponding to the lesions; these 
leaked slightly during the late phase of the 
study. A subretinal neovascular membrane was 
not detected. No treatment was recommended. 

Six months later the patient became sympto- 
matic in the left eye with blurred vision. Visual 
acuity was R.E.: 20/800 and L.E.: 20/70. Oph- 
thalmoscopy of the right eye showed multiple 
punched-out atrophic lesions in the posterior 
pole and midperiphery (Fig. 5, right). A large 
(3 x 5 disk diameters) wheel-shaped zone of 
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Fig. 5 (Cantrill and Folk). Case 3, right eye. Left, Small, confluent acute lesions in a vertical band within the 
macula. Right, Six months later, there is a large wheel-shaped fibrous lesion in the macula with peripheral 
stellate fibrotic lesions and atrophic punched-out lesions. 


subretinal fibrosis was present in the macula. 
The retinal architecture was not disturbed by 
this large fibrotic scar. Two small stellate zones 
of subretinal fibrosis were present above and 
below the optic nerve head. In the left eye 
multiple, small (100 pm), hypopigmented cho- 
roidal lesions were present in the posterior 
pole. These were almost identical to the acute 
lesions in the right eye (Fig. 6, left). No serous 
or hemorrhagic macular detachment was pres- 
ent. Treatment with systemic prednisone, 
60 mg daily, was begun. Two weeks later visual 
acuity had improved to 20/30 —2 and the hypo- 
pigmented lesions had resolved, leaving 





punched-out areas of retinal pigment epithelial 
atrophy. A small stellate zone of subretinal 
fibrosis later developed just inferotemporal to 
the center of the fovea (Fig. 6, right). 

As systemic corticosteroids were tapered, 
symptoms recurred. Visual acuity decreased 
from 20/30 to 20/100. Systemic corticosteroids 
were restarted. Three episodes of reduced visu- 
al acuity occurred in 1981; all responded to 
increasing the dosage of systemic corticoste- 
roids. Since then the patient has taken a low, 
maintenance dose of 20 mg of prednisone daily 
and she is reluctant to reduce the dosage fur- 
ther because she fears recurrences. When she 





Fig. 6 (Cantrill and Folk). Case 3, left eye. Left, Multiple hypopigmented acute lesions in the macula. Right, 
Perifoveal pigmented fibrous scar and atrophic punched-out lesions corresponding to the acute lesions. 
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was last examined in March 1984, her visual 
acuity was R.E.: 20/800 and L.E.: 20/20 -1. A 
histoplasmin skin test was negative. 


Case 4 

In August 1982, this 14-year-old girl com- 
plained of having had decreased vision in her 
right eye for 18 months. Visual acuity was R.E.: 
20/400 and L.E.: 20/20. Mild cell and flare were 
present in the anterior chamber. A moderate 
number of cells was present in the vitreous 
cavity. Ophthalmoscopy showed several large, 
round, indistinct zones of subretinal fibrosis in 
the midperiphery inferiorly (Fig. 7, left). A 
separate area of subretinal fibrosis was present 
in the superonasal quadrant. Several small 
(100 um), punched-out lesions were also pres- 
ent, surrounding the areas of fibrosis. Optic 
disk edema and cystoid macular edema were 
present within the posterior pole. Fluorescein 
angiography disclosed diffuse leakage of dye 
from the optic nerve and perifoveal capillaries 
with petaloid accumulation centrally late in the 
study (Fig. 7, top right). The areas of subretinal 





fibrosis stained intensely during the late phase 
of the angiogram. 

A systemic evaluation, including chest X-ray, 
complete blood cell count, erythrocyte sedi- 
mentation rate, antinuclear antibody, and uri- 
nalysis, were noncontributory. Serologic tests 
for histoplasmosis and blastomycosis were neg- 
ative. An enzyme-linked immunosorbent assay 
(ELISA) for Toxocara was less than 1:4. The 
histoplasmin skin test was negative. 

Treatment with subconjunctival methylpred- 
nisolone decreased the anterior segment in- 
flammation but had no effect on vision. A 
macular hole later developed in the right eye. 
The areas of subretinal fibrosis in the inferior 
and superonasal periphery slowly enlarged 
and coalesced. Focal areas of pigmentation de- 
veloped within the fibrotic lesions (Fig. 7, bot- 
tom left). No lesions developed in the left eye 
during three years of follow-up. 


Case 5 
In June 1979, a 34-year-old woman noted 
multiple scotomas in her left eye. She had a 





Fig. 7 (Cantrill and Folk). Case 4, right eye. Top 
left, Large irregular subretinal lesion surrounded by 
punched-out atrophic lesion. Top right, Mid-phase 


angiogram showing active leakage of dye from the 


optic disk and perifoveal capillaries. Bottom left, 
Development of large pigmented fibrotic lesions one 
year later. 
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history of classic migraine and exogenous obes- 
ity treated with gastric bypass surgery. Visual 
acuity was R.E.: 20/20 and L.E.: 20/80. There 
were no signs of anterior segment or vitreous 
inflammation. Ophthalmoscopy showed multi- 
ple, small (100 to 300 um), semiconfluent, hy- 
popigmented, choroidal lesions concentrated 
in the fovea. A presumptive diagnosis of acute 
posterior multifocal placoid pigment epithelio- 
pathy was made despite the absence of lesions 
in the right eye. No treatment was given. 

Six months later she returned with a six-week 
history of progressive visual loss in the left eye. 
Visual acuity was R.E.: 20/20 +2 and L.E.: 
2/200. Multiple, indistinct, hypopigmented le- 
sions were present in the posterior pole. There 
was a central irregular, slightly pigmented le- 
sion that resembled a subretinal neovascular 
membrane. Fluorescein angiography showed 
lacy hyperfluorescence from the foveal lesion 
during the early phase of the study. Mottled 
hyperfluorescence was noted from the hypo- 
pigmented lesions. During the late phase the 
central lesion showed an irregular but well- 
circumscribed zone of dye leakage. Clusters of 
hyperfluorescent spots were associated with 
‘the hypopigmented lesions elsewhere in the 
posterior pole. There was a separate area of 
leakage superotemporal to the optic nerve. An 
electro-oculogram performed on the right eye 
was normal. In the left eye the absolute ampli- 
tudes were markedly reduced and the light- 
peak/dark-trough ratio was low (1.1:1.3). No 
treatment was recommended because of the 
central location of the lesion in the left eye. 

Within one month the lesion in the left eye 
had formed a stellate zone of subretinal fibrosis 
with pigmented margins. Punched-out atro- 
phic lesions developed within the midperiph- 
ery. The patient also became symptomatic in 
the right eye. Multiple small (100 um) hypopig- 
mented choroidal lesions were present in the 
posterior pole. Visual acuity was R.E.: 20/70 
and L.E.: counting fingers at 2 feet. There were 
no signs of inflammation in the anterior seg- 
ment or vitreous. Fluorescein angiography 
showed focal hyperfluorescence from the le- 
sions. The electro-oculogram was repeated and 
remained normal in the right eye. The left eye 
showed a marked improvement in the absolute 
amplitude with a normal light-peak/dark- 
trough ratio. An extensive inpatient medical 
evaluation was performed but a complete blood 
cell count, erythrocyte sedimentation rate, 
VDRL, and antinuclear antibody were noncon- 
tributory. Results of a lumbar puncture were 


normal. A histoplasmin skin test was negative, 
but a skin test for tuberculosis was positive. 
Treatment was begun with systemic predni- 
sone, 60 mg daily, and isoniazid. Most of the 
hypopigmented lesions in the right eye disap- 
peared within one month. 

Since the initial episode, the patient has had 
many recurrences of blurred vision in the right 
eye associated with recurrence of hypopig- 
mented choroidal lesions in both eyes. She has 
always responded to treatment with systemic 
corticosteroids. No new areas of fibrosis have 
developed in either eye. When she was last 
examined in December 1982, visual acuity in 
the right eye was 20/20. 


Discussion 


Inflammatory conditions causing multifocal 
lesions of the choroid and pigment epithelium 
are a confusing group of diseases. In the past, 
these diseases have been classified descriptive- 
ly or anatomically. Such terms as ‘‘birdshot 
retinochoroidopathy’”’ and “multiple evanes- 
cent white dot syndrome”? have been used 
because they accurately describe the appear- 
ance of the fundus lesions. On the other hand, 
names such as “acute posterior multifocal plac- 
oid pigment epitheliopathy’’* and “punctate 
inner choroidopathy’’”’ have been selected on 
the basis of the anatomic site of presumed 
involvement. In none of these conditions, how- 
ever, is the exact cause known. 

‘‘Progressive subretinal fibrosis” is an appro- 
priate name for the condition we describe be- 
cause it defines its unique clinical course. The 
acute phase of the disease could be easily con- 
fused with many of the conditions described 
above, as was the case with two of our patients. 
The chronic phase of the disease, however, 
demonstrates multiple zones of subretinal fi- 
brosis which enlarge and coalesce, forming 
large placoid lesions with irregular margins. 
No other condition has been described with 
this unique feature. 

The disease manifests itself in a stereotyped 
fashion. All the patients were young, otherwise 
healthy females between the ages of 14 and 34 
years (Table 1). All became symptomatic in one 
or both eyes with either blurred vision or posi- 
tive scotomas. There were minimal signs of 
anterior chamber or vitreous inflammation in 
four of the five cases. In no case was there 
evidence of systemic disease. No patient had a 
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TABLE 1 
SUMMARY OF CLINICAL DATA 


PATIENT NO., SEX, AFFECTED INTERVAL BETWEEN 
AGE (yrs) EYE EYES (mos) 
15,33 Both None 
2, F, 29 Both 3 
3, Pi 2 Both 6 
4.F, 14 R.E. — 
5, F, 34 Both 7 


LENGTH OF 
RECURRENCES FOLLOW-UP (mos) SYSTEMIC ILLNESS 
None 86 None 
None 13 None 
3, LE. 48 None 
None 36 None 
4, R.E. 41 Migraine, gastric bypass 


surgery 





history of antecedent viral infection. A histo- 
plasmin skin test was negative in three pa- 
tients. One patient had a positive tuberculin 
skin test. The disease remained unilateral in 
one case. In one case it was present simultane- 
ously in both eyes. In the remaining three cases 
the disease occurred in the fellow eye within 
three to six months. Recurrences occurred in 
two cases. 

The fundus lesions consisted of clusters of 
small (100 to 200 um), hypopigmented lesions 
scattered throughout the posterior pole. In 
some cases the lesions were concentrated in the 
fovea. Many of the acute lesions faded without 
alteration of the retinal pigment epithelium, 
suggesting that they were located within the 
choroid. Other lesions, however, healed, leav- 
ing punched-out areas of atrophy suggesting 
involvement of the retinal pigment epithelium. 
Many of the acute lesions formed small stellate 
zones of subretinal fibrosis scattered through- 
out the posterior pole and midperipheral 
retina. 

During the course of the disease, a serous 
macular detachment may develop with cloudy 
subretinal exudate, focal hemorrhage, and pig- 
ment disruption. This was noted in three pa- 
tients (four eyes). The macular lesion had many 
of the characteristics of subretinal neovascular- 
ization. Fluorescein angiography, however, 
demonstrated some atypical features. Instead 
of the characteristic wheel shape of subretinal 
new vessels, a lacy network of hyperfluores- 
cence with indistinct margins was noted early 
in the dye transit. The vessels did not leak as 
actively as typical subretinal neovasculariza- 
tion. The macular lesion rapidly progressed to 
a fibrous scar within two to four weeks, unlike 
the natural course of untreated subretinal neo- 
vascularization. Fibrosis developed at multiple 
sites throughout the fundus, making multifocal 


subretinal neovascularization an unlikely cause 
of the condition. Although the macular lesion 
had the angiographic appearance of vascular 
proliferation, it did not, for these reasons, 
resemble the subretinal neovascularization in 
other disease processes. 

The last phase of the disease may last months 
or years. The fibrotic subretinal lesions en- 
larged and coalesced, forming broad placoid 
zones of subretinal fibrosis. There was no dis- 
tortion of the overlying retina by the large 
fibrotic scars. The margin of the lesions became 
pigmented and was surrounded by zones of 
retinal pigment epithelial atrophy. Radial 
bands of fibrosis extended peripherally toward 
punched-out areas of atrophy in some cases. 

The acute fundus lesions may respond to 
treatment with systemic corticosteroids. In two 
patients, several recurrences seemed to re- 
spond to corticosteroid treatment with im- 
provement of vision and resolution of the hy- 
popigmented lesions without the development 
of fibrosis. Two patients, however, progressed 
to the fibrotic stage despite treatment. No pa- 
tient responded to treatment once subretinal 
fibrosis had developed (Table 2). 

The cause of this condition, like those of the 
other multifocal inflammatory choroidal dis- 
eases, remains unknown. Palestine and associ- 
ates’ reported the histopathologic findings in a 
chorioretinal biopsy specimen from a patient 
with progressive subretinal fibrosis. The speci- 
men showed evidence of choroidal inflamma- 
tion, predominantly with B cells. Within zones 
of subretinal fibrosis were islands of cells with 
electron microscopic characteristics of retinal 
pigment epithelium. Immunofluorescent stud- 
ies showed evidence of complement, IgG, and 
fibrin in the subretinal tissue. Antiretinal anti- 
bodies were not detected. They concluded that 
a subretinal fibrous proliferation was the result 
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TABLE 2 
CLINICAL AND LABORATORY FINDINGS 





DATA PATIENT 1 PATIENT 2 PATIENT 3 PATIENT4 PATIENT 5 


Chief complaint “Snowflakes,” bilateral Blurred vision, | Blurred vision, Poor vision, L.E., Multiple scotomas, 


floaters AE. for 18 mos LE 
Initial visual acuity 
R.E. 20/20 -2 20/50 20/200 20/400 20/20 
L.E. 20/20 —1 20/20 —1 20/20 20/20 20/80 
Final visual acuity* 
R.E. 20/200 C.F. at 1 ft 20/800 20/400 20/20 
hE C.F. at 6 in H.M. 20/20 —1 20/15 C.F. at 2 ft 

Subretinal neovascularization L.E. Bilateral None None LE; 

Systemic findings None None Negative Negative histo Negative histo 
histo skin skin test skin test; 
test positive PPD’ 

Response to corticosteroids No No Yes — Yes 


S 


*C.F., counting fingers; H.M., hand movements. 
"PPD, purified protein derivative. 


of autoimmune antibody-mediated inflamma- 
tion leading to retinal pigment epithelial de- 
struction. 

We believe that it is the retinal pigment epi- 
thelial cell that is responsible for the severe 
subretinal fibrosis. The pigment epithelium is a 
pluripotential cell and has been demonstrated 
to have fibroblastic activity.’ Many studies of 
its role in proliferative vitreoretinopathy have 
demonstrated its potential to form fibrous 
bands within the vitreous cavity, on the retinal 
surface, and within the subretinal space.’ Per- 
haps the retinal pigment epithelium responds 
with metaplasia and proliferation to specific 
immunologic or chemical stimulation. Alterna- 
tively, the retinal pigment epithelium may in- 
fluence the development of subretinal fibrosis. 

Cases of progressive subretinal fibrosis have 
already been reported. Palestine and associ- 
ates! described the entity and were the first to 
use the term “progressive subretinal fibrosis.” 
They described three patients with uveitis and 
unusual fibrotic subretinal lesions. One case 
was monitored from the acute to the chronic 
phase of the disease. Doran and Hamilton’ 
described ‘‘disciform macular degeneration in 
young adults.’’ They reported four cases with 
all of the essential features of the disease, 
including acute multifocal choroidal lesions 
and progression to the fibrotic stage. 

Cases of progressive subretinal fibrosis have 
also been included in reports of other clinical 


entities. Dreyer and Gass,” in a series of 28 
patients with multifocal choroiditis and uveitis, 
described three patients with “retinal pigment 
epithelial metaplasia” and “large subretinal 
bands.” Their Patient 10, whose pictures were 
included in the report, almost certainly demon- 
strated this entity. Similarly, the series of pa- 
tients described by Watzke and associates? 
demonstrating “punctate inner choroiditis’’ 
contained one example (Case 7) in which “‘hy- 
perplastic scarring” developed. 

Progressive subretinal fibrosis may not be a 
unique clinical entity, but rather represent only 
an unusual outcome of certain multifocal cho- 
roidal diseases. Reported cases do show differ- 
ences with regard to the presence of anterior 
and posterior uveitis, cystoid macular edema, 
subretinal neovascularization, and response to 
systemic corticosteroid treatment. In all series 
there is a preponderance of young, otherwise 
healthy females. The cases tend to be bilateral 
with sequential involvement. All show acute 
multifocal choroidal lesions that resolve, leav- 
ing subretinal scars that enlarge to form placoid 
zones of fibrosis. Because inflammatory condi- 
tions of the choroid and pigment epithelium 
remain confusing in terms of their description 
and cause, we believe that it is helpful to 
separate those conditions that clinically behave 
in a similar fashion. Our cases, together with 
other examples from the literature, are suffi- 
ciently distinct to merit a separate designation. 
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We suggest that the condition be called “multi- 
focal choroiditis with progressive subretinal 
fibrosis.” 
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Silicone Oil for Retinal Detachment With Advanced 
Proliferative Vitreoretinopathy Following Failed 


Vitrectomy for Proliferative Diabetic Retinopathy 





Jeffrey S. Rinkoff, M.D. Eugene de Juan, Jr., M.D., and Brooks W. McCuen II, M.D. 


We used sophisticated vitreous surgical tech- 
niques in conjunction with silicone oil injec- 
tion in ten eyes of ten patients with rhegma- 
togenous retinal detachment complicated by 
advanced proliferative vitreoretinopathy fol- 
lowing failed vitrectomy for proliferative dia- 
betic retinopathy. After a minimum follow-up 
of one year, three patients achieved total reti- 
nal reattachment and two patients regained 
ambulatory vision (5/200 or better). Mainte- 
nance of low to normal intraocular pressure 
was observed in nine of the ten eyes despite 
some cases of progressive anterior segment 
neovascularization and retinal detachment. 
Although treatment was more difficult and less 
successful than in either retinal detachment 
with proliferative diabetic retinopathy or pro- 
liferative vitreoretinopathy alone, these tech- 
niques allowed some success in eyes that oth- 
erwise would have a poor prognosis. 


DESPITE THE SUCCESS of vitreous surgery in 
managing the severe complications of prolifer- 
ative diabetic retinopathy, significant operative 
and postoperative complications still occur fol- 
lowing vitrectomy for proliferative diabetic ret- 
inopathy that result in visual failure.” The 
development of retinal detachment with prolif- 
erative vitreoretinopathy following failed vit- 
rectomy for proliferative diabetic retinopathy is 
a significant complication frequently leading to 
blindness, neovascular glaucoma, and phthisis 
bulbi. Treatment of retinal detachment with 
proliferative vitreoretinopathy following pro- 
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liferative diabetic retinopathy is more difficult 
and less successful than in retinal detachment 
complicated by either proliferative diabetic ret- 
inopathy or proliferative vitreoretinopathy 
alone. We report herein our results in ten eyes 
managed with silicone oil methods for rhegma- 
togenous retinal detachment with proliferative 
vitreoretinopathy following vitrectomy for the 
complications of proliferative diabetic retinop- 
athy. 


Subjects and Methods 


We reviewed the records of all patients treat- 
ed here by one of us (B.W.M) who had recur- 
rent retinal detachment with proliferative vitre- 
oretinopathy following vitreous surgery for 
proliferative diabetic retinopathy. Between July 
1983 and January 1984, ten such eyes of ten 
patients underwent reoperation for rhegmatog- 
enous retinal detachment with proliferative vit- 
reoretinopathy. 

All eyes had preoperative ocular examin- 
ations including visual acuity testing, mea- 
surement of intraocular pressure, slit-lamp 
examination, biomicroscopy, and indirect stere- 
oscopic ophthalmoscopy. At each follow-up 
visit, corrected visual acuity testing, intraocu- 
lar pressure measurement, slit-lamp examina- 
tion, and stereoscopic ophthalmoscopy were 
performed. 

The degree and extent of proliferative vitreo- 
retinopathy were graded according to the clas- 
sification of the Retina Society Terminology 
Committee.” When possible, the determin- 
ation of the degree of proliferative vitreoret- 
inopathy was based on the preoperative 
examination. Otherwise, proliferative vitre- 
oretinopathy grading was based on the opera- 
tive findings. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:181-186, FEBRUARY, 1986 181 


182 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1986 





An eye was considered an anatomic success 
after silicone surgery only if the retina was 
either completely attached posterior to the en- 
circling buckle or, if no scleral buckle had been 
placed, the retina was attached everywhere. 
Visual success was defined as the maintenance 
of ambulatory vision (5/200 or better). Of the 
ten patients included in this study, seven were 
women and the left eye was involved six times. 
The average age of the patients was 45.6 years 
with the range between 21 and 67 years. Mini- 
mum follow-up was one year with an average 
follow up of 17-months. 

The preoperative visual acuity was less than 
5/200 in nine of the operative eyes with the 
remaining eye having a visual acuity of 20/200. 
The preoperative visual acuity was less than or 
equal to 1/200 in six of the ten fellow eyes. Two 
eyes were preoperatively aphakic. Grade C pro- 
liferative vitreoretinopathy (C-1, C-2, C-3: full- 
thickness retinal folds in one, two, or three 
quadrants, respectively) was noted in three of 
the eyes and Grade D proliferative vitreoreti- 
nopathy (D-1, D-2, D-3: fixed retinal folds in 
four quadrants with a wide funnel shape, nar- 
row funnel shape, or closed funnel shape, 
respectively) was present in the remaining 
seven eyes. 

The surgical procedure involved revision of 
the vitrectomy in all cases with eight eyes 
undergoing repeat membrane peeling. A lens- 
ectomy was performed at the time of the sili- 
cone oil procedure in three eyes because 
preoperative cataract prevented adequate 
visualization to accomplish the surgical goals. 
Attempts were made not to remove preopera- 
tively clear lenses. 

Preoperatively present open retinal breaks 
were noted in five of the eyes and accidental 
retinal breaks were created in three of the eyes. 
Posterior retinotomies were made for internal 
drainage of subretinal fluid in three of the eyes. 
A peripheral relaxing retinotomy or retinecto- 
my was created in four of the eyes when it was 
judged necessary to relieve otherwise intracta- 
ble retinal traction. 

Fluid-gas exchange with internal drainage of 
subretinal fluid followed by gas-silicone oil ex- 
change was performed in all ten of the eyes. 
Transvitreal cryoretinopexy was used in six of 
the eyes and either intraoperative or postopera- 
tive argon laser photocoagulation was used in 
four eyes. Primary scleral buckles were placed 
at the time of silicone oil in three eyes and 
buckle revision was performed in one eye. At 


the end of the silicone procedure nine of the ten 
eyes had an encircling scleral buckle present. 


Results 


While retinal attachment at the time of sur- 
gery was achieved in all ten of the operated on 
eyes, sustained complete retinal reattachment 
posterior to the encircling buckle could be con- 
firmed in only three eyes at the last follow-up 
examination. The visual acuity was improved 
in six of the ten eyes after surgery but final 
visual acuities of 5/200 or better were achieved 
in only two eyes (Tables 1 and 2). 

Postoperative complications were significant 
in these difficult cases. Recurrent retinal de- 
tachments were present in four eyes, two of 
which had macular involvement. An additional 
eye underwent repeat vitreoretinal surgery for 
a recurrent retinal detachment after the silicone 
oil procedure. This involved extensive epireti- 
nal and subretinal membrane peeling, creation 
of a 315-degree relaxing retinotomy, and trans- 
vitreal cryoretinopexy. None of the eyes have 
undergone removal of silicone oil. The ocular 
media were too hazy to visualize the retina in 
three eyes. Two of these eyes had dense cata- 
racts. One eye had an opaque corneal graft. 

Corneal edema occurred in four eyes, one of 
which also displayed band keratopathy. All 
four eyes were aphakic with silicone oil touch- 
ing the endothelium. Visually significant cor- 
neal edema occurred in two of these eyes, each 
of which subsequently underwent penetrating 
keratoplasty. One of the penetrating kerato- 
plasties was performed on an emergency basis 
for a fungal keratitis. This graft is now thin and 
diffusely opaque with silicone oil possibly 
touching the endothelium. The other graft re- 
mains clear with some silicone oil in contact 
with the corneal endothelium superiorly. 

Development or progression of lens opacifi- 
cation occurred in all five of the eyes that 
remained phakic at the time of the silicone oil 
procedure. One of these eyes subsequently 
underwent an extracapsular cataract extrac- 
tion. Six months later this eye underwent a 
neodymium-YAG laser posterior capsulotomy 
for opacification of the posterior capsule with 
visual acuity subsequently improving from 
2/200 to 20/400. Interestingly, after the small, 
central capsulotomy, there was immediate mi- 
gration of the silicone oil into the anterior 


Vol. 101, No. 2 Silicone Oil for Retinal Detachment 183 





TABLE 1 
ANATOMIC STATUS 





INTRAOCULAR 
VISUAL ACUITY* ANATOMIC STATUS‘ RUBEOSIS?* PRESSURE (mm HG) 
PRE- POST- PRE- POST- PRE- POST- PRE- POST- 

PATIENT OPERATIVE OPERATIVE OPERATIVE OPERATIVE OPERATIVE OPERATIVE OPERATIVE OPERATIVE 
1 LP HM C-3 No view + No view 2 13 
2 LP HM D-2 Attached nasally + = 8 12 
3 LP HM D-3 Detached + ++ 42 1 
4 1/200 LP D-2 Extramacular TRD — — 16 10 
5 HM LP D-2 No view — ++ 1 4 
6 LP 3/200 D-3 Attached = a 5 2 
7 HM LP D-1 No view + + 4 0 
8 20/200 HM C-3 Attached - = 20 0 
9 2/200 20/400 C-3 Extramacular TRD - ++ 16 12 
10 1/200 20/100 D-1 Attached _ _ 30 2 





* LP indicates light perception; HM, hand motions. 
t C-3 to D-3 = Grade of proliferative vitreoretinopathy; TRD, traction retinal detachment. 
t + indicates rubeosis stable; ++, rubeosis progressed; —, rubeosis absent. 


chamber. At the most recent examination, the Five eyes required medical treatment for con- 


visual acuity in this eye had decreased to 3/200. 
Another eye underwent an extracapsular cata- 
ract extraction and implantation of a posterior 
chamber intraocular lens with visual acuity 
returning to 20/100. 


trol of increased intraocular pressure in the 
early postoperative period. One of these eyes 
also underwent an argon laser trabeculoplasty 
and two sessions of cyclocryotherapy for secon- 
dary open-angle glaucoma uncontrolled with 


TABLE 2 
ANTERIOR SEGMENT DATA 





CORNEA* LENS 


i ee Oe ee ek EG e E 
PATIENT PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (Mos) POSTOPERATIVE PROCEDURES 
1 Clear Opaque graft 1+ NS Aphakic 15 Penetrating keratoplasty; revision of vitrectomy 
2 Clear Clear Clear 2+ PSC 12 — 
3 Clear Edema 3 + NS Aphakic 21 — 
4 Clear Clear 2+ NS Aphakic 13 — 
5 Clear Clear 1+NS 4+ NS 20 Laser iridotomy 
6 Clear Clear Clear 4+ NS 19 Laser iridotomy, extracapsular 
cataract extraction, YAG discission 
7 Clear Clear 1+ NS, PSC 4+ NS 17 Laser iridotomy 
8 Clear Clear graft Aphakic Aphakic 20 Panretinal photocoagulation, penetrating 
keratoplasty, laser trabeculoplasty, 
cyclocryotherapy 
9 Clear Edema; band 2 + PSC Aphakic 14 Panretinal photocoagulation, laser iridotomy 
keratopathy 
10 Clear Clear Clear 2 + NS, PSC 17 Panretinal photocoagulation, extracapsular 


cataract extraction with posterior 
chamber intraocular lens 





* Corneal decompensation: opaque indicates visually significant; edema, visually insignificant. 
t NS indicates nuclear sclerosis; PSC, posterior subcapsular cataract. 
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maximium medical therapy. At follow-up, this 
eye displayed changes of early phthisis bulbi, 
six of the ten eyes had intraocular pressures of 
5 mm Hg or less, and none of the eyes required 
treatment for increased intraocular pressure. 

Preoperatively, four eyes had iris neovascu- 
larization, one of which had neovascular glau- 
coma. At the final examination of those four 
eyes, iris neovascularization had regressed in 
one eye, remained stable in another eye, pro- 
gressed in one eye, and could not be deter- 
mined in another eye because of an opaque 
cornea. Iris neovascularization developed de 
novo in two of the remaining six eyes. 

Four eyes underwent argon or neodymium- 
YAG laser procedures to form or reopen an 
inferior peripheral iridotomy. Laser iridotomy 
was carried out in two of these eyes for iris 
bombé without increased intraocular pressure. 
The other two eyes had inferior iridotomy pro- 
cedures to allow aqueous movement into the 
anterior chamber and therefore to displace sili- 
cone oil from contact with the corneal endothe- 
lium. 





Discussion 





Complications of proliferative diabetic reti- 
nopathy constitute a common indication for 
pars plana vitreous surgery. Despite the fre- 
quent success of pars plana vitrectomy, the 
procedure remains hazardous and major com- 
plications can occur, resulting in further loss of 
vision, need for reoperation, or inoperable situ- 
ations.‘ ” 

It is difficult to determine from the published 
reports the prevalence of retinal detachment 
complicated by proliferative vitreoretinopathy 
following vitrectomy for proliferative diabetic 
retinopathy. During the initial six postopera- 
tive months following diabetic vitreous sur- 
gery, recurrent rhegmatogenous retinal de- 
tachment is one of the most common reasons 
for reoperation’***" Despite retinal reattach- 
ment surgery in some of these eyes, rhegma- 
togenous retinal detachment persists in 7% to 
26% of eyes and thus remains a significant 
cause of visual failure at follow-up.*°/@2 Ą]- 
though the frequent association of neovascular 
glaucoma with persistant retinal detachment 
has been documented," the development of 
proliferative vitreoretinopathy in this setting is 
not generally mentioned. In a review of 350 
consecutive diabetic vitrectomies, Barry and 
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Fig. 1 (Rinkoff, de Juan, and McCuen). Patient 9, 
preoperatively. Visual acuity was 2/200; proliferative 
vitreoretinopathy, Grade C-3. 


associates” describe 25 cases of postoperative 
recurrent epiretinal proliferation, which they 
call “reparative epiretinal fibrosis.” However, 
they attempt to differentiate reparative epireti- 
nal fibrosis from proliferations resembling pro- 
liferative vitreoretinopathy. 

All of the eyes in our series had a clinical 
diagnosis of retinal detachment with prolif- 
erative vitreoretinopathy of Grade C-3 or 
more after failed vitrectomy for proliferative 
diabetic retinopathy. Transmission electron mi- 
crographs of epiretinal proliferation biopsy 
specimens from three eyes at the time of re- 
operation display complex proliferations, some 
of which are vascularized and which contain 
retinal pigment epithelial cells, glial cells, and 
collagen (unpublished data) similar to mem- 
branes found in proliferative vitreoretinopa- 
thy and proliferative diabetic retinopathy.” 

Although it is not possible to make statistical- 
ly significant statements based on results in 
only ten eyes, some general comments are 
warranted. The development of retinal detach- 
ment with advanced proliferative vitreoreti- 
nopathy following failed vitrectomy for the 
complications of proliferative diabetic retinop- 
athy results in complex retinal detachments. 
Although three eyes had Grade C proliferative 
vitreoretinopathy and seven eyes had Grade D 
proliferative vitreoretinopathy, this grading 
does not entirely reflect the technical difficul- 
ties encountered at surgery. 

Retinal reattachment is usually more difficult 
in these cases than in eyes with either prolifera- 
tive diabetic retinopathy or proliferative vitreo- 
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retinopathy alone. Epiretinal proliferations 
tend to be more adherent to a retina that is 
frequently both more atrophic and less pliant 
than is seen in nondiabetic eyes with prolifera- 
tive vitreoretinopathy. It is critically important 
to release retinal traction at the time of surgery. 
If sufficient retinal traction is not released ei- 
ther by extensive membrane removal or witha 
relaxing retinotomy then failure is certain. 
Even after removal of epiretinal proliferations, 
pneumatic reattachment of the retina is more 
difficult because the retina is less elastic. Be- 
cause of the noncompliant nature of the retina, 
preexisting or iatrogenic retinal breaks typical- 
ly enlarge during fluid-gas exchange, occasion- 
ally leading to the development of subretinal 
gas or silicone oil. Large relaxing retinotomies 
are often necessary in order to flatten the reti- 
na. Three eyes underwent retinotomies of 200 
to 315 degrees and one eye underwent an 
inferior hemiretinectomy before the retina 
could be pneumatically reattached. Recently, 
we have found the temporary use of retinal 
tacks helpful in obtaining appropriate reposi- 
tioning of the posterior retinal edge after giant 
retinotomies." 

Silicone oil facilitates retinal reattachment by 
acting as an extended intraocular tamponade. 
Although compared to silicone oil, intraocular 
gas has the relative advantages of greater sur- 
face tension” and spontaneous resorption, its 
final volume is less predictable and its duration 
is shorter than that of silicone oil. The charac- 
teristic inelasticity of the retina in eyes with 





Fig. 2 (Rinkoff, de Juan, and McCuen). Patient 9, 
postoperatively. Visual acuity returned to 20/300. 


proliferative vitreoretinopathy following pro- 
liferative diabetic retinopathy combined with 
the frequent need to perform a large relaxing 
retinotomy and the possibility of recurrent epi- 
retinal and subretinal proliferations make an 
intraocular tamponade of stable volume and 
predictable duration an important adjunct in 
the management of these cases. 

While silicone oil facilitates retinal reattach- 
ment by acting as an extended intraocular 
tamponade, it does not always prevent the 
development of anterior segment neo- 
vascularization. Although at follow-up iris neo- 
vascularization had regressed in one eye even 
when the retina remained detached, it pro- 
gressed in another eye that had a retinal de- 
tachment. Two eyes developed anterior seg- 
ment neovascularization de novo. One of these 
eyes had an inferonasal traction retinal detach- 
ment involving 20% of the retina and the other 
eye had opaque media that prevented retinal 
examination. 

Although silicone oil does not prevent the 
development of anterior segment neovascular- 
ization, it appears to lessen the likelihood of 
the development of intractable increased intra- 
ocular pressure in these cases. Postoperatively, 
one eye without iris neovascularization under- 
went a laser trabeculoplasty and cyclocryother- 
apy for secondary, open-angle glaucoma. At 
follow-up none of the eyes had increased intra- 
ocular pressures and six of the eyes had intra- 
ocular pressures of less than or equal to 
5mm Hg. 

While silicone oil facilitates retinal reattach- 
ment and appears to lessen the likelihood of 
increased intraocular pressure because of neo- 
vascular glaucoma, it is potentially damaging 
to anterior segment structures.” All eyes that 
remained phakic after the silicone oil proce- 
dure developed progressive lens opacification. 
Two of these eyes underwent an extracapsular 
cataract extraction postoperatively; all of the 
remaining phakic eyes had visually significant 
cataracts at follow up. Four eyes displayed 
silicone oil-induced keratopathy. Two of these 
eyes underwent a penetrating keratoplasty, 
one for corneal edema and the other for a 
fungal keratitis that developed in a decompen- 
sated cornea. 

Since eyes with persistent rhegmatogenous 
retinal detachment and proliferative vitreoreti- 
nopathy following vitrectomy for the complica- 
tions of proliferative diabetic retinopathy fre- 
quently end up blind, painful with neovascular 
glaucoma, or phthisical, aggressive surgical 
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management might reasonably be considered. 
Visual rehabilitation through radical surgery 
becomes even more important when, as in this 
series of patients, many of the fellow eyes are 
severely diseased with markedly impaired vis- 
ual function. Although less than the reported 
success rate in the treatment proliferative dia- 
betic retinopathy™!! or proliferative vitreoreti- 
nopathy,””’* reoperation of these eyes with reti- 
nal detachment and severe proliferative 
vitreoretinopathy following failed vitrectomy 
for proliferative diabetic retinopathy using so- 
phisticated vitreous surgical techniques and 
silicone oil injection has resulted in improve- 
ment of vision in six of ten eyes with restora- 
tion of ambulatory vision in two eyes. No eye 
progressed to neovascular glaucoma or re- 
quired enucleation. 
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Rhegmatogenous Retinal Detachment in Angiomatosis 


Retinae 


Don H. Nicholson, M.D., Lee S. Anderson, M.D., and Christopher Blodi, M.D. 


Three patients with von Hippel tumors of 
the retina developed rhegmatogenous retinal 
detachments caused by surface traction on the 
angioma. The break in each case was located at 
the posterior base of the angioma, between the 
afferent and efferent vessels. Conventional 
scleral buckling surgery with cryotherapy and 
a silicone episcleral sponge successfully reat- 
tached the retina in all three cases. 


WHEN A CAPILLARY hemangioma of the retina 
(von Hippel tumor) has enlarged sufficiently to 
occupy the full thickness of sensory retina, 
surface neovascularization may occur.' While 
the incompetent, high-flow shunt vessels of the 
angioma itself produce intraretinal and subreti- 
nal exudation, surface neovascularization leads 
to vitreoretinal traction. We treated three pa- 
tients with rhegmatogenous retinal detach- 
ment caused by surface proliferative tissue, 
studying the characteristic location of retinal 
breaks and the good response to conventional 
scleral buckling surgery. 


Case Reports 


Case 1 

A 21-year-old woman had a superior bullous 
retinal detachment extending to the macula, a 
visual acuity of 20/40, and a conspicuous break 
at the posterior base of a retinal capillary hem- 
angioma 0.75 disk diameter in size (Fig. 1).° 
Fibrovascular tissue extended from the inner 
surface of the tumor in continuity with adher- 
ent vitreous. 
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A maternal uncle was blind in one eye at the 
age of 30 years from an unknown cause, and a 
paternal uncle had glaucoma. Family history 
was otherwise noncontributory and the patient 
had no evidence of systemic angiomatosis. 

She was treated with a 4-mm radial episcleral 
sponge, transcleral cryotherapy, and drainage 
of subretinal fluid. One year after surgery, her 
visual acuity was 20/20—, the retina was reat- 
tached, and the angioma and surface neovascu- 
larization had regressed. 


Case 2 

A 27-year-old woman had an inferior retinal 
detachment in the right eye of several weeks’ 
duration and a corrected visual acuity of 20/50. 
The dilated superotemporal artery and vein led 
to a saucer-shaped, dense white plaque of fi- 
brous tissue in the cortical vitreous, with wispy 
neovascular tissue extending from the surface 


nye Detached Retina 


* Retinal Break 


Fig. 1 (Nicholson, Anderson, and Blodi). Case 1. 
Diagram of superior bullous detachment with retinal 
break posterior to angioma. 
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Fig. 2 (Nicholson, Anderson, and Blodi). Case 2. Left, Diagram of inferior half detachment from retinal break 
posterior to angioma. Right, White plaque of fibrous tissue on internal surface of angioma (*) with partially 


concealed slit at posterior edge (arrow). 


of the plaque to attached vitreous. At the pos- 
terior base of the atrophic angioma, between 
the afferent artery and efferent vein, was a tiny 
retinal break (Fig. 2). Demarcation lines sur- 
rounding the angioma suggested that a local- 


Retinal Break 


ized detachment had been present for. some 
time before the inferior half of the retina de- 
tached. There was no systemic or family histo- 
ry of von Hippel-Lindau disease. 

ocleral buckling surgery was performed with 





Fig. 3 (Nicholson, Anderson, and Blodi). Case 3. Left, Temporal detachment in patient with von Hippel- 
Lindau disease and multiple capillary hemangiomas of retina. Right, Temporal von Hippel tumor (*) with 
vitreous traction bands extending superiorly and inferiorly and retinal break (x) at posterior margin. 


Vol. 101, No. 2 


Angiomatosis Retinae 189 





a radial episcleral sponge, cryopexy, and no 
drainage of subretinal fluid. The retina reat- 
tached after surgery, and one year later the 
patient’s visual acuity was 20/30. 


Case 3 

An 18-year-old woman was referred for rou- 
tine ocular examination at the University of 
Iowa Hospital and Clinic after two craniotomy 
procedures for cerebellar hemangioblastoma. 

Her visual acuity was 20/20 in both eyes. The 
right eye contained three separate angiomas, 
one just above and temporal to the fovea, one 
inferiorly, and a third in the pre-equatorial 
region temporally. The last had surface traction 
extending into the vitreous, with a small retinal 
break at the posterior base of the angioma, 
causing a subclinical peripheral retinal detach- 
ment (Fig. 3). In the left eye there was a single 
angioma superiorly in the postequatorial re- 
gion. 

The detachment was treated with a radial 
episcleral sponge, cryotherapy, and drainage 
of subretinal fluid, with satisfactory anatomic 
reapposition of the retina. Nine months after 
surgery the retina remained attached, and the 
patient’s visual acuity was 20/20. The other 
angiomas were treated with either transcon- 
junctival cryopexy or argon laser. 





Discussion 





Total retinal detachment after repeated vitre- 
ous hemorrhage and massive retinal exudation 


has long been regarded as the end stage of an 
eye that harbors a von Hippel capillary heman- 
gioma.** Our three patients, one of whom was 
previously described by Gass,’ illustrate that 
vitreoretinal traction, a histologically distinct 
component in some von Hippel tumors,’ may 
produce a rhegmatogenous retinal detachment 
that is eminently treatable. The causative 
breaks have a characteristic location—at the 
posterior base of the angioma—that permits 
detection, even when the break is small and 
partially concealed by the hemangioma 
(Case 2). Once suspected and detected, the 
breaks can be closed with conventional scleral 
buckling techniques and the prognosis is good 
for successful retinal reattachment. During ret- 
inal surgery, transcleral cryopexy may also be 
applied to ablate the angioma. 


References 





1. Nicholson, D. H., Green, W. R., and Kenyon, 
K. R.: Light and electron microscopic study of early 
lesions in angiomatosis retinae. Am. J. Ophthalmol. 
82:193, 1976. 

2. Gass, J. D. M.: Differential Diagnosis of Intra- 
ocular Tumors. A Stereoscopic Presentation. St. 
Louis, C. V. Mosby, 1974, pp. 270 and 271. 

3. Welch R. B.: Von Hippel-Lindau disease. The 
recognition and treatment of early angiomatosis reti- 
nae and the use of cryosurgery as an adjunct to 
therapy. Trans. Am. Ophthalmol. Soc. 68:368, 1970. 

4. Harding, P., and Robertson, D. M.: Von-Hippel 
Lindau disease. A familial, often lethal, multi-system 
phakomatosis. Ophthalmology 91:263, 1984. 


Experimental and Clinical Observations of the Intraocular 


Toxicity of Commercial Corticosteroid Preparations 





Tetsuo Hida, M.D., David Chandler, B.S., James E. Arena, R.Ph., 
and Robert Machemer, M.D. 


We tested the vehicles of six different com- 
mercially available depot corticosteroids 
(Celestone Soluspan, Depo-Medrol, Deca- 
dron, Decadron L. A., Aristocort, and Ken- 
alog) for possible toxicity when injected intra- 
vitreally. When tested on rabbit eyes, the 
Celestone Soluspan and the Depo-Medrol ve- 
hicles caused remarkable retinal degeneration 
with preretinal membrane formation or cata- 
racts in their standard concentrations. Three 
other vehicles (Decadron and Decadron L. A.) 
caused localized retinal degeneration in twice 
the standard concentration. Thus, toxic effects 
can be caused by preservatives or inadequate 
osmolarity of the vehicles alone. The develop- 
ment of proliferative vitreoretinopathy in 
some cases of injections of intraocular depot 
corticosteroid can be explained by retinal ne- 
crosis and repair processes caused by these 
vehicles. 


PERIOCULAR INJECTION of corticosteroids is a 
common treatment for a variety of ocular in- 
flammatory disorders. One of the rare but seri- 
ous complications of this method is perforation 
of the globe and accidental intraocular injec- 
tion. Although experimental intravitreal injec- 
tion of pure triamcinolone acetonide disclosed 
no damage to the eye,' there have been reports 
of inadvertent injections of commercially avail- 
able corticosteroid into human eyes resulting in 
damage to the retina with proliferative vitreo- 
retinopathy.* Because some corticosteroids re- 
duce intraocular proliferations,** we believed 
that this adverse effect was probably caused by 
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the vehicles rather than the corticosteroid it- 
self. Our purpose was to evaluate the ocular 
toxicity of vehicles used in commercially avail- 
able corticosteroid preparations after intravit- 
real injection, and to demonstrate their poten- 
tial damaging effects when inadvertently 
injected into the human eye. 


Material and Methods 


Vehicles—We examined the vehicles of six 
commercially available corticosteroids used for 
periocular injections: Celestone Soluspan (be- 
tamethasone sodium phosphate), Depo- 
Medrol (methylprednisolone acetate), Deca- 
dron (dexamethasone sodium phosphate), 
Decadron L.A. (dexamethasone acetate), Arist- 
ocort (triamcinolone diacetate), and Kenalog 
(triamcinolone acetonide). 

In Group 1 (regular strength), the vehicles 
were prepared using the concentrations de- 
scribed in the manufacturers’ specifications 
(Table 1). The osmolarity of the vehicles was 
adjusted by substituting a sodium chloride 
equivalent to compensate for the absence of the 
soluble or partially soluble corticosteroids. The 
PH of each vehicle was within the range speci- 
fied by the manufacturer. 

In Group 2 (double strength), the concentra- 
tions of the vehicles were doubled. We used 
osmolarity calculations and sodium chloride 
equivalents to approximate the osmolality of 
the commercial preparations determined by 
using a freezing-point depression osmometer. 
An exception occurred in the formation of the 
Decadron double-strength vehicle which be- 
came more hyperosmotic than the commercial 
preparation because of the doubled concentra- 
tion of sodium citrate. The concentration of 
methylparaben in this vehicle was increased by 
only 66%, the extent of its aqueous solubility. 
Measurement of the osmolality for each 


190 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:190-195, FEBRUARY, 1986 


á 


Vol. 101, No. 2 Toxicity of Corticosteroid Vehicles 191 





TABLE 1 
VEHICLE INGREDIENTS” 





CELESTONE DEPO-MEDROL DECADRON 
INGREDIENTS SOLUSPAN (40 MG/ML) (24 MG/ML) DECADRON L.A. ARISTOCORT KENALOG 
a 


Preservatives (mg/ml) 


Benzalkonium chloride 0.2 — — — — — 
Myristyl gamma-picolinium chloride — 0.195 — — — — 
Benzyl alcohol — — — 9.0 9.0 9.0 
EDTA 0.1 — 0.5 0.5 — — 
Sodium bisulfite — — 1.0 1.0 — — 
Methylparaben — — tS — — — 
Propylparaben — — 0.2 — — — 
Suspending agents (mg/ml) 
Sodium carboxymethylcellulose — — — 5.0 — TS 
Polyethylene glycol — 20.0 — — 30.0 —- 
Polysorbate 80 — — — 0.75 2.0 0.4 
Buffering agents (mg/ml) 
Diabasic sodium phosphate Tal — — -— — — 
Monobasic sodium phosphate 3.4 — — — — — 
Others (mg/ml) 
Creatinine — — 8.0 5.0 — — 
Sodium citrate — — 10.0 — — — 
Sodium chloride — 8.7 — 6.67 8.5 — 
pH 6.8 to 7.2 3.5 to 7.0 7.0 to 8.5 5.0 to 7.5 6.0 5.0 to 7.5 
Osmolality (mOsm/kg) 175 318 361 372 404 320 





*Based on the manufacturers’ package inserts. 


double-strength vehicle confirmed the osmolal- ately after injection, and on days 1, 2, 4, 7, and 
ity within a range of +1.6% to —4% of commer- 14. Fundus photographs were taken before and 
cial preparations. Each double-strength vehicle at the end of the experiments, and at each 
had a pH that fell within United States Pharma- examination if abnormalities were found. Pho- 
copeial and manufacturers’ specifications tographs of the lens were also taken in cases of 
(range, 6.0 to 7.0). abnormal findings. 

Group 1—Pigmented rabbits weighing be- We tested each vehicle a maximum of four 
tween 2 and 4 kg each were anesthetized with times. If a vehicle showed no toxicity in four 
ketamine (30 mg/kg of body weight) and xyla- trials, we classified it as nontoxic. If a vehicle 
zine (5 mg/kg of body weight) and their pupils showed toxic effects in two eyes, we classified it 
were dilated with topical 0.5% phenylephrine as toxic and did no further trials. 
and 0.25% tropicamide. After topical anesthe- Group 2—Each vehicle proved to be nontoxic 
sia with 0.5% proparacaine HCI, 0.1 ml of each in Group 1 was injected in the same manner but 
vehicle was slowly injected into the vitreous at twice the standard concentration. 
through a 30-gauge needle, inserted through To test the effect of hyperosmolarity of the 
the sclera 4 mm posterior to the corneoscleral vehicle on the eye, we injected a sodium chlo- 
limbus in the superior temporal quadrant. The ride solution with an osmolality close to those 
needle tip was positioned just below and as of the Aristocort and Decadron double- 
close as possible to the optic disk under indi- strength vehicles (411 mOsm/kg) into two eyes 
rect ophthalmoscopic control. We used the fel- in the same manner. 
low eye of each animal as a control, injecting All eyes were monitored for 14 days; in se- 
0.1 ml of balanced salt solution (BSS) in the lected cases, the animals were killed on day 14 
same manner. by an overdose of pentobarbital. The eyes were 

Indirect ophthalmoscopic and slit-lamp ex- enucleated, fixed in 10% formalin, and pre- 


aminations were done preoperatively, immedi- pared for histologic examination. 
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Results 


We used a total of 39 rabbits in this study. No 
mechanical damage from the the injection was 
observed in any of the eyes. None of the con- 
trol eyes showed abnormalities during the ex- 
amination period. 

Group 1—Decadron, Decadron L.A., Aristo- 
cort, and Kenalog vehicles caused no clinically 
detectable abnormality after injection. 

The Celestone Soluspan vehicle produced 
remarkable damage to the lens and the retina in 
each of two trials. Only two hours after injec- 
tion, posterior retinal edema with dilatation of 
retinal vessels and intraretinal and preretinal 
hemorrhages were detected. The posterior cap- 
sule of the lens was already opaque at this time. 
The next day, there was a mild anterior cham- 
ber reaction and we observed an increased 
posterior subcapsular cataract. Retinal edema 
progressed on day 2, but began to regress on 
day 4 with the appearance of depigmented 
areas. On day 7, retinal edema was no longer 
detected, but the depigmentations had pro- 
gressed. On day 14, a large retinal break was 
observed near the medullary wing. In one eye, 
the medullary wing was elevated and distorted 
at day 14 (Fig. 1). The cataracts progressed 
during this period, extending to the posterior 
cortex and nearly obscuring the view of the 
fundus with the indirect ophthalmoscope 
(Fig. 2). 

The Depo-Medrol vehicle caused a posterior 
subcapsular cataract that appeared one to two 





Fig. 1 (Hida and associates), Posterior retina under 
dissecting microscope 14 days after injection of the 
Celestone Soluspan vehicle. Medullary wing is dis- 
torted and a large necrotic retinal break is present 
(arrow). 








Fig. 2 (Hida and associates). Posterior subcapsular 
cataract (retroillumination) of the rabbit eye 14 days 
after injection of the Celestone Soluspan vehicle. 


hours after injection and progressed slowly 
during the examination period. No clinically 
detectable retinal damage was seen after each 
of two trials. Although the toxicity of the Depo- 
Medrol vehicle was obvious, we also tested its 
double-strength vehicle in Group 2 to deter- 
mine the effect on the retina. 

Measurement of osmolality of the commer- 
cial corticosteroid preparations showed that all 
preparations were slightly hyperosmotic except 
Celestone Soluspan which was considerably 
hy poosmotic (Table 1). 

Group 2—We fourd no effect on the retina 
and lens with Aristocort and Kenalog. The 
Depo-Medrol double-strength vehicle, how- 
ever, caused remarkable retinal damage in 
addition to the cataract after each of two injec- 
tions. The Decadron and Decadron L.A. vehi- 
cles were tried in four eyes and produced reti- 
nal changes in two eyes. No cataract was 
detected. In all of these eyes, localized retinal 
edema was observed close to the optic disk or 
to one of the medullary wings inferiorly on the 
day after injection. This edema progressed on 
day 2 and began to regress on day 4, leaving 
depigmentation. In two eyes retinal edema in- 
volved the medullary wing with dilatation of 
the vessels and intraretinal or preretinal hem- 
orrhages. Control eyes showed no clinically 
detectable damage (Table 2). 

Two eyes injected with the hyperosmotic so- 
dium chloride solution showed small localized 
serous retinal detachments one hour after in- 
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TABLE 2 
SUMMARY OF CLINICAL DATA 
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NO OF EYES NO. WITH CLINICALLY NO. WITH RETINAL NO. WITH 

PREPARATIONS INJECTED DETECTABLE DAMAGE DAMAGE CATARACT 
Celestone Soluspan 2 2 2 (+++) 2 (++) 
Depo-Medrol 

Regular-strength 2 2 0 2 (+) 

Double-strength 2 2 2(++) 2 (++) 
Decadron 

Regular-strength 4 0 0 0 

Double-strength 4 2 2 (++) 0 
Decadron L.A. , 

Regular-strength 4 0 0 0 

Double-strength 4 2 2 (++) 0 
Aristocort 

Regular-strength 4 0 0 0 

Double-strength 4 0 0 Q 
Kenalog 

Regular-strength 4 0 0 0 

Double-strength 4 0 0 0 
BSS (controls) 38 0 0 0 
Saline (411 mOsm/kg) 2 2 2 (+) 0 
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jection. On the next day, the detachments dis- 
appeared, leaving mild retinal edema resulting 
ultimately in mild depigmentation on day 14. 

Histologic sections of the eyes at day 14 after 
injection of the Celestone Soluspan vehicle 
showed remarkable damage to the retina. The 
outer segments and outer nuclear layer had 
disappeared in the posterior retina, and local- 
ized loss of the entire retinal layer was ob- 
served close to the medullary wing. In one eye 
the medullary wing was elevated and folded 
with a thin membrane of fibroblasts covering 
the vessels of the wing (Fig. 3). All the other 
examined eyes in Group 1 showed no histologic 
changes in the retina. 

In all of the sections of the eyes with clinical 
retinal changes after the injection of double- 
strength vehicles, we consistently found local- 
ized loss of outer segments and, in some eyes, 
the outer nuclear layer also disappeared. Focal 
necrosis was found in the nerve fiber layer of 
the medullary wing in one eye with the Deca- 
dron L.A. vehicle and close to the wing in 
another eye with the Depo-Medrol vehicle. In 
another eye with the Depo-Medrol vehicle, 
there was a large area of loss of the entire 
retinal layer. No histologic damage occurred in 
eyes without clinically detectable changes after 
the injections or in the eyes with hyperosmotic 
saline. The control eyes had normal retinas. 





Case Report 





A 67-year-old man received an inadvertent 
intraocular injection of Depo-Medrol after an 
uncomplicated extracapsular cataract extrac- 
tion with posterior chamber lens implantation. 
A vitrectomy was immediately performed and 
most of the corticosteroid was removed. Eight- 
een days later, the patient had a visual acuity of 
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Fig. 3 (Hida and associates). Histologic section of 
rabbit eye 14 days after injection of the Celestone 
Soluspan vehicle. Note distorted degenerative med- 
ullary wing with preretinal membrane and atrophic 
retina (hematoxylin and eosin, x 220 ). 


ie 5 pa haw 
PA te sit Tey N 











194 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1986 


err 


counting fingers temporally. The attached reti- 
na showed diffuse thickening and opacifica- 
tion, especially in the macular region. A total 
retinal detachment developed, with starfold 
formation thoughout the posterior pole. 
Atrophic holes could be seen inferior temporal- 
ly to the fovea and a horseshoe tear was found 
near the equator at the 9 o’clock meridian. 
When we examined the patient six weeks after 
the initial event, his visual acuity was hand 
movements at 1 foot. There was a well- 
positioned posterior chamber lens. The retina 
was detached in a narrow funnel with heavy 
preretinal membrane formation everywhere. 
Some blood was found in the inferior vitreous 
cavity. 

We performed a pars plana vitrectomy. It was 
extremely difficult to peel any membranes, es- 
pecially on the posterior retina, usually the 
easiest place to do this. The macular area was 
atrophic and we found several holes in this area 
with vessels crossing the holes. A silicone oil 
tamponade was attempted but failed to flatten 
the retina. 





Discussion 





Periocular injection of corticosteroids is an 
appropriate treatment for various ocular in- 
flammatory disorders and has the advantage of 
placing high concentrations of corticosteroid 
locally. The risk of perforation of the globe at 
injection is probably higher than reported.?°* 

Schlaegel and Wilson’ reported six cases of 
accidental intraocular injection of corticoster- 
oid. In two cases vision was lost because of 
retinal detachment with proliferative vitreoret- 
inopathy and in one case because of preretinal 
membrane formation and chorioretinal atro- 
phy. One of us (R.M.) examined two patients 
with retinal detachment in whom proliferative 
vitreoretinopathy developed after inadvertent 
intraocular injection of corticosteroid. Remark- 
able preretinal membranes and unusual thin- 
ning of the retina were observed at the time of 
vitrectomy. 

In this study, four of the six vehicles for 
commercially available corticosteroids (Cel- 
estone Soluspan, Depo-Medrol, Decadron, and 
Decadron L.A.) showed obvious or potential 
toxicity to the retina after intravitreal injection. 
The Celestone Soluspan vehicle was the most 
toxic and caused necrotic retinal degeneration 
and even some preretinal membrane formation 


in its standard concentration. The Depo- 
Medrol vehicle was toxic to the lens but retinal 
damage was caused only by the double- 
strength vehicle. Although the toxicity of the 
Depo-Medrol vehicle was less severe than that 
of the Celestone Soluspan vehicle, this cortico- 
steroid is commonly used in ophthalmology. 
The Decadron and Decadron L.A. vehicles did 
not damage the retina in standard concentra- 
tion, but double-strength vehicles caused the 
same localized posterior retinal degeneration. 
These retinal changes were observed both clini- 
cally and histologically in one-half the eyes 
injected with these vehicles, but the other one- 
half showed no abnormality. Normal vitreous 
may protect the rapid dispersion of the injected 
material and retinal changes probably resulted 
before they were diluted when the vehicle was 
injected close to the posterior retina. These 
toxic effects would be further enhanced with a 
subretinal injection. 

The toxic elements in these vehicles are prob- 
ably their preservatives. Benzalkonium chlo- 
ride (Celestone Soluspan) and myristyl gamma- 
picolinium chloride (Depo-Medrol) are cationic 
surface-active disinfectants of quaternary am- 
monium compounds. Benzalkonium chloride is 
often used in ophthalmic preparations. Previ- 
ous reports have demonstrated its toxicity to 
the cornea,* and one report showed that it is 
damaging to the corneal endothelium in vitro 
at much lower concentrations than are present 
in ophthalmic solutions. Benzyl alcohol is a 
preservative contained in Decadron L.A., Aris- 
tocort, and Kenalog at the same concentration. 
Of these three, only the Decadron L.A. double- 
strength vehicle caused retinal damage in this 
experiment. Although no ocular toxicity has 
been proved, intravenous use of solutions con- 
taining benzyl alcohol are known to have 
caused a fetal toxic syndrome in premature 
infants!” and, therefore, we believe that Aris- 
tocort and Kenalog are also potentially toxic. 

Parabens are the preservatives used in the 
Decadron vehicles, and all vehicles except 
Celestone Soluspan contain suspending 
agents. The potential toxicity of these agents is 
not clear. 

EDTA, a known calcium chelating agent, is 
contained in the Celestone Soluspan, Deca- 
dron, and Decadron L.A. vehicles. This agent 
also has a detergent-like action, and may be 
toxic or enhance the toxic effects of other pre- 
servatives by increasing tissue permeability. 

Commercial preparations of Decadron, Deca- 
dron L.A., and Aristocort were hyperosmotic 
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and Celstone Solupan was remarkably 
hypoosmotic. Prepared double-strength vehi- 
cles of Decadron and Aristocort were also hy- 
perosmotic and osmometer measurements 
showed their osmolality to be 414 mOsm/kg 
and 410 mOsm/kg. Intravitreal injection of a 
hyperosmotic solution was proved to cause 
retinal detachment in rabbit eyes, and the mini- 
mum osmolality needed to cause retinal de- 
tachment was 500 mOsm/kg.” Small localized 
serous retinal detachments were indeed detect- 
ed after the injection of sodium chloride solu- 
tion with an osmolality of 411 mOsm/kg, but 
this change was much less than the ones ob- 
served with the actual vehicles. Thus, the hy- 
perosmolality of the vehicle may exaggerate the 
toxic effect, but it should not be the only cause 
of retinal damage after the Decadron double- 
strength vehicle injection. The hypoosmolality 
of Celestone Soluspan (175 mOsm/kg) may be 
another factor in the apparant intraocular toxic- 
ity of this preparation. 

These experiments suggest an explanation 
for the seeming paradoxic effect of intraocu- 
larly injected depot corticosteroids in human 
eyes. Although the corticosteroid itself should 
reduce or even prevent intraocular prolifera- 
tion,?* development of a pattern resembling 
proliferative vitreoretinopathy occurred. We 
suspect that the vehicles cause retinal necrosis 
with resulting reparative glial proliferation. 
This explains the extreme adhesiveness of the 
preretinal tissue during attempts to peel these 
membranes from the retina and also the thin- 
ness of and the retinal holes in the retina, 
corresponding to the experimental findings 
after Celestone Soluspan injection. Other eyes 
have survived such injections. In these cases, 
the injection may have occurred more in the 
central vitreous cavity and the vehicles in 
the corticosteroid were probably diluted by the 
intraocular fluids before they could damage the 
retina. 

Experimental intravitreal injections of slowly 
dissolving corticosteroids have shown signifi- 
cant inhibition of intraocular proliferation** 
and reduction of the inflammation from en- 
dophthalmitis. If we want to make use of 
these desirable preparations and avoid poten- 
tial disasters in their periocular application, the 
manufacturer should try to find appropriate 
vehicles to make these drugs safer. At present, 
we are compelled to alert ophthalmologists and 
manufacturers to the potential toxicity of vehi- 
cles in the intraocular use of these depot corti- 
costeroids. 
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Effect of Adding Betaxolol to Dipivefrin Therapy 





Robert N. Weinreb, M.D., Robert Ritch, M.D., and F. Harold Kushner, M.D. 


We evaluated the safety and effectiveness of 
adding topically administered betaxolol 0.5% 
twice daily in 39 patients with ocular hyper- 
tension or primary open-angle glaucoma al- 
ready being treated with dipivefrin 0.1% twice 
daily. The addition of the betaxolol signifi- 
cantly decreased (P<.01) the mean intraocular 
pressure after two weeks (2.82 mm Hg) and 
four weeks (3.63 mm Hg). There were no sig- 
nificant changes in pulse rate, mean arterial 
pressure, or pupil diameter. The administra- 
tion of betaxolol to patients already receiving 
dipivefrin appears to be clinically useful. 


DIPIVEFRIN, the dipivalic acid ester of epi- 
nephrine, is a prodromal drug with increased 
lipophilicity. After topical administration to 
the eye it undergoes an ester hydrolysis, pri- 
marily in the corneal epithelium, with resulting 
enhanced penetration of epinephrine into the 
aqueous humor.'* Dipivefrin effectively de- 
creases intraocular pressure and produces a 
lower incidence of the side effects commonly 
associated with epinephrine therapy.!” 

Betaxolol hydrochloride is a cardioselective, 
B:-blocking agent. Its effect on intraocular pres- 
sure is comparable to that of timolol and it has 
few reported side effects." We evaluated the 
safety and effectiveness of adding topically 
administered betaxolol to the regimens of pa- 
tients already being treated with dipivefrin. 





Subjects and Methods 





We studied 39 patients with ocular hyperten- 
sion or primary open-angle glaucoma. In- 
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formed consent was obtained for each pgtient. 
There were 21 women and 18 men with a mean 
age of 66.4 years. We included subjects with 
intraocular pressures between 21 and 28 mm 
Hg while receiving only topical dipivefrin 0.1% 
twice daily. Subjects with active ocular disease, 
ocular surgery within the previous three 
months, severe cardiovascular abnormalities, 
or any systemic disease which could be exacer- 
bated by a B-adrenergic blocking agent were 
excluded. 

Patients were examined on four separate oc- 
casions during the course of the study. The first 
examination gave baseline values for pulse 
rate, blood pressure, visual acuity, pupil diam- 
eter, basal tear secretion, and corneal sensitivi- 
ty. Intraocular pressure was measured on two 
separate days at noon before administration of 
betaxolol was begun. After baseline evaluation, 
each patient was instructed to administer be- 
taxolol 0.5% twice daily at approximately 9 a.m. 
and 9 P.M. for four weeks. They continued 
administering the dipivefrin at approximately 
the same time. Patients were reexamined at the 
end of two and four weeks. At this time, be- 
taxolol treatment was discontinued. 

At each visit, we averaged the intraocular 
pressure in the right and left eyes; these values 
were then analyzed. The mean arterial pressure 
was calculated as the sum of one-third the 
difference between the systolic and diastolic 
sitting blood pressures and the diastolic blood 
pressure. At each observation time, changes 
from baseline in intraocular pressure, mean 
arterial pressure, and heart rate were tested for 
significance with repeated measures analyses 
of variance with the repeated factor being 
weeks. A P value of less than .05 was consid- 
ered to be significant. 





Results 





The addition of topically administered be- 
taxolol to dipivefrin significantly (P<.01) de- 
creased mean intraocular pressure after two 
weeks (2.82 mm Hg) and four weeks (3.63 mm 
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TABLE 1 
SUMMARY OF CLINICAL DATA 
i 60 0CO OO 

CLINICAL DATA NO. OF BASELINE WEEK 2* WEEK 4! 
PATIENTS (MEAN + S.D.) (MEAN + S.D.) (MEAN + S.D.) 
Intraocular pressure (mm Hg) 35 Mest 2.1 nat 20 205+ 1.7 
Heart rate (beats/min) 39 76.9 + 12.5 75.4 + 16.1 752+ 9.7 
Mean arterial pressure (mm Hg) 39 98.4 + 12.9 96.7 + 13.0 94.7 + 12.6 
Pupillary diameter (mm) 39 Sit 0E 3.2+ 06 8.4 OS 


*Dipivefrin alone. 
'Dipivefrin and betaxolol. 


Hg) (Table 1). After four weeks, tear secretion 
and corneal sensitivity were unchanged com- 
pared to baseline values. There were no signifi- 
cant changes in pulse rate, blood pressure 
(mean arterial pressure), or pupil diameter. 
Ocular side effects during the four-week study 
period were judged to be minimal (Table 2. 

Three patients complained of systemic inci- 
dents during the course of the trial. One pa- 
tient, who was using oral cimetidine for a 
gastric disturbance, experienced abdominal 
pain. Another patient inadvertently adminis- 
tered a systemic B-blocking agent and com- 
plained of dizziness. The third patient experi- 
enced constipation. 

Two patients left the study before its comple- 
tion. One patient complained of a burning 
sensation after instillation of betaxolol and de- 
cided to discontinue the trial. The other patient 
was dropped when she failed to keep sched- 


TABLE 2 
SUMMARY OF SIDE EFFECTS 


n 


SYMPTOM OR SIGN NO. OF 
PATIENTS 


e 


Ocular 
Discomfort, burning, stinging 
Photophobia 
Conjunctival hyperemia 
Conjunctivitis 
Decreased corneal sensitivity 
Decreased visual acuity 
Dilated pupils 
Anisocoria 

Systemic 
Dizziness 1 
Constipation 1 
Abdominal pain 1 


-no-+-hp + = © 


uled appointments. Intraocular pressures of 
two patients were excluded from our analysis: 
intraocular pressure at baseline was found ret- 
rospectively to be less than 21 mm Hg in one 
and the other inadvertently used a systemic 
B-blocking agent. 


iD 


Discussion 


iS 


Many studies have demonstrated the effects 
of adding timolol, a nonspecific B-adrenergic 
blocking agent, to other antiglaucoma medica- 
tions. Our investigation was designed to exam- 
ine whether the addition of betaxolol, a cardio- 
selective B-adrenergic blocking agent, to 
dipivefrin, an adrenergic agonist, would pro- 
duce a decrease in intraocular pressure. 

Betaxolol’s effect on intraocular pressure is 
comparable to that of timolol*” and it has fewer 
side effects.*8 Like timolol,’ betaxolol decreases 
the rate of aqueous humor flow and has no 
apparent effect on outflow facility.” 

When metabolically transformed to its active 
form, dipivefrin is both an a- and a p- 
adrenergic agonist. Initially, it may seem con- 
tradictory that a B-adrenergic blocking agent 
(betaxolol) can further decrease intraocular 
pressure in eyes already being treated with a 
8-adrenergic agonist (dipivefrin). This appar- 
ent contradiction has been explained by relat- 
ing it to differences in binding affinity and 
selective tissue binding.®!!* Further studies 
will be required to elucidate the actual mecha- 
nism involved. 

We found that betaxolol significantly reduced 
intraocular pressure in eyes already being 
treated with dipivefrin. This was consistent 
with other reports of concomitant topical ad- 
ministration of timolol and either epinephrine 
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or dipivefrin.'"*"* As our study was designed 
to last only one month, we had no opportunity 
to observe the long-term duration of this effect. 

In contrast to investigations of the concomi- 
tant use of timolol and epinephrine or dipivef- 
rin,"*® we observed no significant change in 
heart rate or blood pressure. The cardiovascu- 
lar side effects of topically administered timolol 
appear to be related to the significant levels of 
B-adrenergic-blocking activity in the systemic 
cirċulation.®" The absence of changes in heart 
rate or blood pressure in patients receiving 
topically administered betaxolol may result 
from decreased systemic B-blocking activity. 

The long-term management of glaucoma 
often requires the combination of ocular anti- 
hypertensive medications. The decrease in in- 
traocular pressure when betaxolol is added to 
eyes already receiving dipivefrin suggests that 
this is a clinically useful combination. 
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Influence of Age on the Visual Fields of Normal Subjects 
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Anita Haas, M.D., Josef Flammer, M.D., and Urs Schneider 


We studied the influence of age on the re- 
sults of automated static perimetry in 203 eyes 
of 153 healthy volunteers tested with an auto- 
mated perimeter. Differential light sensitivity 
decreases markedly with age and this decrease 
starts at the age of 20 years or less and contin- 
ues more or less linearly during life. The 
decrease in sensitivity differs at different test 
locations. Age influences the upper half of the 
visual field to a larger extent than the lower 
half; the periphery and the center are more 
influenced than the pericentric area. 


THE CLINICAL PURPOSE of a psychophysical 
test is to find or exclude pathologic changes. A 
prerequisite for recognizing pathologic chang- 
es, however, is the knowledge of normal val- 
ues.! Because psychophysical test results al- 
ways show individual variations, both between 
individuals and between tests for one individu- 
al, normal values can only be described in 
statistical terms. They represent the range of 
possible values in a disease-free population 
and may be described by means and standard 
deviations. Normal values often depend on 
distinct factors such as sex, age, and test expe- 
rience. Our purpose was to test the influence of 
age on differential light sensitivity, which is 
measured by quantitative perimetry. Perimetry 
is done routinely for the diagnosis of a number 
of neurologic and ophthalmologic diseases, es- 
pecially glaucoma. The detection of early dam- 
age is particularly important and one should 
therefore search for small deviations from nor- 
mal values. This makes the knowledge of nor- 
mal values all the more important. 

We know that the results of all psychophysi- 
cal tests are age-dependent.** As a general 
rule, the sensitivity of the visual function de- 
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creases with age. The amount that differential 
light sensitivity decreases is not yet well estab- 
lished.? It is also not yet sure whether this 
decrease is linear, starting in young adults, or 
whether age has an exponential influence, pos- 
sibly starting at a later age.” Wë do not know 
whether the influence of age is the same at all 
test locations or whether different locations 
behave differently. To evaluate these ques- 
tions, we tested a number of healthy volunteers 
from 11 to 81 years old and established the 
influence of age at the different test locations. 


Subjects and Methods 
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The subjects had no subjective ocular symp- 
toms and visual acuities were no better than 
20/30. We excluded volunteers with any kind of 
ocular disease including cataract, glaucoma, 
and systemic diseases such as diabetes and 
systemic hypertension. Those who were not 
too fatigued after the first test underwent bilat- 
eral testing. We tried to select the same number 
of men and women and the same number of 
volunteers for each year of age, but we ended 
up with 96 men and 57 women and with more 
people in the younger groups. There were, 
however, at least two subjects for each year of 
age. 

Perimetry was done on an automated perime- 
ter (Octopus, program JO).*® This program 
measures the differential light sensitivity at 49 
test locations up to the eccentricity of 27 de- 
grees at least twice for each test location. Fig- 
ure 1 shows an example of an examination with 
this program. 

For statistical analysis, the data were trans- 
ferred to a large-scale computer, using the 
following variables: Xix, differential light sensi- 
tivity at the test location i measured in phase k 
of Subject 1; Xi, the mean sensitivity at test 
location i of Subject 1 averaged over both phas- 
es; x,, the mean sensitivity of the measured 
visual field of Subject 1; x;, the mean sensitivity 
at test location i averaged over the total popula- 
tion measured; yix, the slope of the regression 
of sensitivity vs age at test location i in phase k; 
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and yi, the mean of the slopes of the regression 
lines of the sensitivity versus age at test loca- 
tion i. 





Results 





An analysis of covariance disclosed no statis- 
tically significant influence of gender on mean 
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sensitivity (Fig. 2). Figure 3 illustrates the rela- 
tionship between the mean sensitivity of the 
individual eyes (x;) and age. It is evident that 
age has a marked influence on mean sensitivi- 
ty. A linear regression analysis disclosed an 
average influence of 0.58 dB per decade. It is 
also evident that the influence of age can be 
approximated by a linear regression. The ef- 
fects of age on differential light sensitivity 
begin in childhood and continue through the 


women: 


Fig. 2 (Haas, Flammer, 
and Schneider). The 
graph represents mean 
sensitivities (+S.D.) for 
each decade by sex. In an 
overall test of covariance 
no significant difference 
was observed and the dif- 
ference for the oldest age 
group was therefore most 
probably the result of 
chance. 
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ages included in this study. The interindividual 
variation of the mean differential light sensitiv- 
ity is, however, larger in the older group. An 
analysis with the help of a polynomial regres- 
sion confirmed that the effect of age is predomi- 
nantly linear. 

The mean sensitivity for each test location 
averaged over the total population (xi) was 
further calculated. Figure 4 shows semiquanti- 
tatively the x; values at the different test loca- 
tions. As expected, sensitivity was lower to- 
ward the periphery. There was, however, a 
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Fig. 3 (Haas, Flammer, 
and Schneider). Scatter- 
gram illustrating the mean 
sensitivity of the individu- 
al eyes vs age. Age has an 
average influence of 0.58 
dB per decade on mean 
sensitivity. The influence 
of age can be approximat- 
ed by a linear regression. 
The aging process starts in 
childhood and continues 
through old age. 


years 


significantly larger decrease (PS.01) in the sen- 
sitivity of the upper half of the visual field. 
We then tested whether the influence of age 
was different at the different test locations. An 
analysis of variance disclosed a significant in- 
fluence of the test locations on the slope (yi) 
(Table). This meant that the effect of age varied 
more than expected by chance alone from one 
test location to another. Figure 5 shows semi- 
quantitatively the size of the different slopes 
(y:) at the different test locations. The effect of 
age was not the same in all areas; the influence 


mean values 


Fig. 4 (Haas, Flammer, and 
Schneider). Mean sensitivity val- 
ues (x;) at the different test loca- 
tions. Sensitivity is lower toward 
the periphery. Sensitivity in the 
upper half of the visual field is 
significantly smaller. 
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TABLE 
ANALYSIS OF VARIANCE 


eee 
STATISTICAL DATA SOURCE OF VARIATION* 


TEST LOCATION RESIDUAL 
Sum of squares 0.016 0.006 
df 48 49 
Mean square 0.00033 0.00012 
Significance 
Variance ratio (F) 2.589 
P value of F 0.001 


-E 
*With yik as the dependent variable and the test location as the 
independent factor. 


was stronger in the center of the visual field 
and in the periphery, especially in the upper 
visual field. The pericentral area showed less 
influence. 

We then tested whether this nonuniformity 
was clustered in some way. This was confirmed 
by a cluster analysis. After we divided the 
visual field into central, paracentral, and peri- 
central groups of test locations, an analysis of 
variance showed significant differences in the 
influence of age (PS.01). The upper half of the 
visual field further showed an effect significant- 
ly larger (P=.01) than that of the lower half. 

Figure 6 shows these differences at the vari- 
ous test locations in the form of a three- 
dimensional graph. The 70-year-old subjects 
clearly have a lower differential light sensitivity 
and the shape of the hill of vision is different. 
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Discussion 
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To do meaningful quantitative perimetry, we 
need to know the normal values for the differ- 
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ential light sensitivity at different test loca- 
tions. This sensitivity, like other psychophysi- 
cal tests, is age-related. This has been 
described for kinetic? as well as for static perim- 
etry. Our data, based on automated static pe- 
rimetry, confirmed the observations made by 
Drance, Berry, and Hughes? who used manual 
kinetic perimetry. The differential light sensi- 
tivity decreases markedly with age, and this 
decrease starts at 20 or less and continues more 
or less linearly during the total life span. Age 
influences the upper half of the visual field to a 
larger extent than the lower half and the pe- 
riphery and the center are more influenced 
than the pericentric area. We found that sensi- 
tivity decreased, on the average, by 0.58 dB per 
decade. A decrease of 1 dB per decade averaged 
over the total visual field has been previously 
described.’ 

We do not know why the upper half was 
more influenced by age than the lower half. It 
cannot be explained by blepharoptosis, pa- 
tients with blepharoptosis were excluded from 
the study. Further, the effect was observed in 
relatively young people and occurred in the 
paracentral and midperipheral parts of the vis- 
ual field. Blepharoptosis would influence pri- 
marily the peripheral visual field. 

The reasons for the influence of age have not 
yet been established. In theory, either in- 
creased cloudiness of the media or alterations 
in the sensory system may be responsible. The 
findings that sensitivity starts to decrease at a 
young age and that this aging process is not 
uniform make us believe that the aging process 
may result primarily from alterations in the 
sensory system or possibly even in the brain. 

For practical purposes it is important to 
establish normal values for the individual 
test locations at different ages. To avoid false 
interpretations, all measured values must be 
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Fig. 6 (Haas, Flammer, and Schneider). Three-dimensional graph showing the mean differential light 
sensitivities in the visual fields of 20 and 70-year-old subjects. Thé 70-year-old subjects clearly show lower 


sensitivity and a differently shaped hill of vision. 


compared with such normal values and their 
distribution. This can be done with manual 
perimetry but would be too time-consuming. 
With automated perimetry, however, it can be 
done easily. One of the important advantages 
of computerized perimetry is the ability to 
handle large amounts of data in a short time, 
making it possible to do high-quality quantita- 
tive perimetry and to make quick comparisons 
with normal values and with previous visual 
fields of the same eye. 
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Comparison of Visual Field Defects in Normal-Tension 


Glaucoma and High-Tension Glaucoma 
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Deen King, M.D., Stephen M. Drance, M.D., Gordon Douglas, M.D., 
Michael Schulzer, M.D., and Kees Wijsman 


In a prospective comparison of visual de- 
fects in 23 patients with normal-tension glau- 
coma and 23 with high-tension glaucoma, the 
groups were matched for equal involvement of 
the optic disk. F profiles on the Octopus 201 
Perimeter were used to quantify thresholds at 
1-degree intervals from fixation to define ec- 
centricity, depth, and slope of the scotoma. 
The mean eccentricity of scotomas in the 
normal-tension group was 4.86 degrees from 
fixation; in the high-tension group it was 2.96 
degrees. These differences were statistically 
significant (P<.01). No statistically significant 
differences were found between the slopes of 
the scotomas or depths of the scotomas in the 
two groups. 


THE ASSOCIATION between increased intraoc- 
ular pressure and glaucoma is well known, yet 
the exact role of intraocular pressure in the 
pathogenesis of glaucoma remains obscure. Al- 
though most patients with glaucoma exhibit 


increased intraocular pressures, compared to » 


the normal population, 6% to 30% of typical 
glaucomatous findings develop despite intraoc- 
ular pressures in the normal range.'? The oc- 
currence of cupping and visual field loss with- 
out increased pressure raises the question of 
whether or not these cases have a different 
mechanism, perhaps one not depending on 
intraocular pressure, in contrast to the mecha- 
nism of optic nerve damage in ordinary glauco- 
ma. Clues to such a difference in mechanism, if 
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it exists, might be a difference in the appear- 
ance of the optic nerve, the nature of the visual 
field loss, or both. Primrose,? Levine, Ander- 
ton and Hitchings, and Greve and Geijssen® 
have detected differences between visual field 
loss in normal-tension glaucoma and high- 
tension glaucoma. Each of these studies has 
used somewhat different criteria, some of 
which were measured while others were more 
descriptive. Phelps, Harry, and Montague’ and 
Motolko, Drance, and Douglas, however, have 
not been able to find differences between the 
visual field defects in these two conditions. The 
studies of Caprioli and Spaeth,’ which suggest- 
ed that normal-tension glaucomatous visual 
field defects were closer to fixation, were deep- 
er, and had steeper slopes, were challenged by 
Phelps, Harry, and Montague” who pointed 
out the inappropriateness of the method used 
in making these quantitative assessments. 

Faced with these different published reports, 
which could be explained in part by differences 
in the stages of the damage of the normal- 
tension glaucoma and the high-tension glauco- 
ma in the groups being compared, we decided 
to compare the visual field defects of a normal- 
tension glaucoma group with those of a high- 
tension glaucoma group who were roughly at 
equal phases of the disease as evidenced by the 
optic nerve head findings. Accurate computer- 
ized perimetry was done to see whether the 
differences found by Caprioli and Spaeth could 
be substantiated. 





Subjects and Methods 





A prospective study was designed which 
used one eye of 23 randomly selected patients 
with normal-tension glaucoma. The diagnosis 
of normal-tension glaucoma was based on in- 
traocular pressures of <21 mm Hg before the 
initiation of medical therapy and on all follow- 
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Fig. 1 (King and associates). The eccentricity from 
fixation to the edge of the scotoma suggests a closer 
proximity to fixation of scotoma in the high-tension 
group. 


up visits, including a diurnal tension curve. 
The high-tension group had intraocular pres- 
sures of more than 25 mm Hg. Neurologic 
causes for visual field loss were excluded. The 
normal-tension and high-tension eyes were 
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paired by means of stereoscopic color photo- 
graphs of the optic nerves so they would have 
similar cup-disk ratios. The photographic pair- 
ing was done without knowledge of the visual 
field status of the patients. 

The normal-tension group consisted of 17 
women and six men and the high-tension 
group consisted of 11 women and 12 men. The 
median age of the normal-tension glaucoma 
group was 63 years (range, 38 to 86 years) and 
the high-tension group had a median age of 68 
years (range, 44 to 84 years). 

All patients were examined with program 32 
on the Octopus 201 Perimeter. F profiles are 
user-defined static profiles that allow double 
determination of thresholds at every degree of 
eccentricity from fixation to 30 degrees. The F2 
profiles were oriented so that the profiles 
would define the deepest and closest scotoma 
to fixation as seen on program 32. The proximi- 
ty of scotoma to fixation, depth of scotoma, and 
the slope of the defects were determined from 
these 1-degree measurements. The edge of the 
scotoma was defined as the eccentricity where 
threshold fell more than 5 dB below age- 
corrected normal values. The depth of scotoma 
was recorded as the lowest threshold in the 
trough of the scotoma (decibels) and as the loss 
from age-corrected normal values of the previ- 
ously described point. The slope was calculated 
by dividing the loss in decibels from the edge of 
the defect to the depth of the scotoma by the 


Fig. 2 (King and associates). The depth of 
scotoma, recorded as a loss from age- 
corrected normal values. No significant dif- 
ferences were shown between the two 
groups. 
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distance in degrees from the edge to the deep- 
est part of the scotoma. We used the Wilcoxon 
rank-sum test for statistical comparisons. 





Results 





The gross contour of scotomas was variable 
in both groups. The mean distance from fixa- 
tion to scotoma was 4.9 degrees in the normal- 
tension group and it was 3 degrees in the 
high-tension group (Fig. 1). This difference was 
statistically significant (P<.01). The mean 
value at the depth of scotoma was 2.3 dB in the 
normal-tension group and 4.7 dB in the high- 
tension group (Fig. 2). The mean slope of scoto- 
ma for the normal-tension group was 9.4 dB 
degree compared to 8.7 dB degree for the high- 
tension group (Fig. 3). The differences in depth 
of scotoma and slope of the defects were not 
statistically significant. 





Discussion 





High-resolution profile perimetry demon- 
strated similar defects in patients with normal- 
tension glaucoma and in those with high- 
tension glaucoma. The necessity of attempting 





Fig. 3 (King and associates). The slope of 
scotoma in the two groups. No significant 
differences are shown. 
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to match equal stages of disease cannot be 
overemphasized when visual field comparisons 
are made between patients with glaucoma and 
normal intraocular pressures and those with 
increased intraocular pressures. Patients with 
normal-tension glaucoma are identified later in 
the course of their disease because they are 
symptom-free and often discovered on routine 
examination after the optic disk is severely 
affected, which draws attention to its abnor- 
mality. Little is known about the early stages of 
normal-tension glaucoma. We believed that 
comparison of patients with equal cupping of 
the optic nerve was the best way of matching 
the extent of damage. The 1-degree resolution 
afforded by the Octopus F Profiles we used 
offers the most reliable way of identifying the 
position of the scotoma, its depth, and slope. 

We found that the scotomas in high-tension 
glaucoma were slightly nearer fixation than 
those in normal-tension glaucoma, which is 
contrary to the finding of Caprioli and Spaeth? 
with the much coarser computerized grid. De- 
spite the statistical significance of these differ- 
ences, the difference between them is only 2 
degrees, which is probably not of any biologic 
significance. The depth of the scotomas and the 
slope of the scotomas were almost the same and 
not statistically different, suggesting to us that 
the visual field damage in chronic open-angle 
glaucoma and normal-tension glaucoma may 
not be differentiated. 

This study does not imply that there are not 
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different mechanisms in the development of 
visual field defects in the glaucomas but rather 
that such different mechanisms, which may 
result in scotomas of different density, slopes, 
and location in the visual field, are not differen- 
tiated merely by normal or increased intraocu- 
lar pressure. We must, therefore, continue the 
quest for identification of those mechanisms 
and their cause. This work will obviously con- 
tinue until the pathogenesis of the glaucomas is 
understood. 
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Color Vision and Retinal Nerve Fiber Layer in Early 


Glaucoma 





P. Juhani Airaksinen, M.D., Romuald Lakowski, Ph.D., Stephen M. Drance, M.D., 
and Michael Price, M.D. 


We tested 47 eyes in 47 patients (ten normal 
subjects, 15 with suspected glaucoma, and 22 
with glaucoma) with the Pickford-Nicholson 
anomaloscope to assess the retinal nerve fiber 
layer and measure color vision. The 47 subjects 
were randomly selected from a group of 132 for 
whom Farnsworth-Munsell 100-hue color error 
scores were known. The yellow-blue and 
green-blue anomaloscopic matching ranges 
correlated significantly with diffuse retinal 
nerve fiber loss. There was no correlation with 
localized retinal nerve fiber loss. 


IN 1978 WE REPORTED that acquired dyschro- 
matopsia was present in patients with glauco- 
ma and that it was related to the severity of the 
visual field defect. Of the eyes with the most 
extensive visual field loss, which included alti- 
tudinal defects and central islands or marked 
arcuate defects breaking through to the periph- 
ery, 74% had error scores beyond the 95th 
percentile for normals of the same age and 20% 
of untreated subjects with possible glaucoma 
and normal visual fields also had color error 
scores above the 95th percentile for age- 
matched normals. We later reported that high 
error scores on the Farnsworth-Munsell 100- 
hue test or abnormalities in the yellow-blue or 
green-blue spectrum on the anomaloscope pre- 
dicted the subsequent development of local- 
ized nerve fiber bundle field defects in suspect- 
ed glaucoma.” In a study of patients with 
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suspected glaucoma and asymmetric cup-disk 
ratios,’ 92% of eyes with the larger cup had 
abnormal anomaloscopic scores whereas only 
one-third showed abnormal scores on the 100- 
hue test. This suggested that anomaloscopy 
was a more sensitive test for detecting acquired 
color vision anomalies in patients with glauco- 
ma compared to the 100-hue test, and yet both 
were good predictors of subsequent nerve fiber 
bundle visual field defects. It was surprising to 
find, that although color vision anomalies, 
measured at the macula, in those with suspect- 
ed glaucoma frequently preceded visual field 
defects, 25% of the eyes with advanced glauco- 
matous visual field defects showed no abnor- 
mality in color scores. If color abnormalities 
always precede visual field defects, as suggest- 
ed by those with suspected glaucoma with 
abnormal color scores, then the abnormality 
should be present in 100% of extensively dam- 
aged glaucomatous eyes. 

The lack of a clearcut relationship between 
acquired color disturbance and the severity of 
the glaucomatous visual field defect suggests 
the possibility that more than one mechanism 
or sequence of events in the evolution of visual 
damage may occur in glaucoma. In 1984 we! 
evolved a semiquantitative system of assessing 
diffuse and localized retinal nerve fiber layer 
losses. In 132 eyes we found that the nerve fiber 
layer was abnormal in 50% of those with sus- 
pected glaucoma but also in 17% of normals, 
one half of whom had a family history of 
glaucoma. Farnsworth-Munsell 100-hue error 
scores were available for all 132 eyes but we 
selected 47 eyes in a randomly stratified man- 
ner for more sensitive anomaloscopy to relate 
color vision losses to retinal nerve fiber layer 
losses. Although anomaloscopy is more diffi- 
cult to perform than the 100-hue test and is 
therefore not clinically practiced, we were in- 
terested in the relationship of the various color 
components to nerve fiber loss. This could 
probably also be done by using the appropriate 
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panels of the 100-hue test but no age-matched 
values exist for such partial tests. 





Subjects and Methods 





Our patient population consisted of 47 pa- 
tients, selected in a random manner, stratified 
by clinical status, from 132 patients whose 
retinal nerve fiber layer findings had been as- 
sessed in a masked fashion.* Of the 47 patients 
in the present study, ten were normal subjects 
with normal intraocular pressures, optic disks, 
and visual fields. Fifteen had suspected glauco- 
ma with intraocular pressures of more than 21 
mm Hg but normal optic disks and visual 
fields. There were 22 patients with glaucoma 
who showed most early glaucomatous visual 
field defects, reproducible on the Goldmann or 
Tübinger perimeters, or optic disk anomalies, 
or both. Minimal visual field defects included 
paracentral scotomas greater than 5 dB in 
depth or nasal steps greater than 10 degrees in 
width or deeper than 0.5 dB across the nasal 
horizontal. All patients had visual acuities of 
20/30 or better. The patients’ ages ranged from 
28 to 75 years (mean, 58 + 12 years). 

Retinal nerve fiber layer photographs were 
taken with a 60-degree wide-angle fundus cam- 
era with a blue interference filter and black- 
and-white low-sensitivity film.‘ In addition, 
magnified stereoscopic photographs of the 
optic disks (including large areas around them) 
were obtained with a 30-degree camera to pro- 
duce, in greater magnification, a three- 
dimensional view of the peripapillary retina. 
Enlarged prints were made of all negatives with 
1:9 negative-to-print magnification. The retinal 
photographs were evaluated randomly with 
the optic disks masked and without any clinical 
information. 

For retinal nerve fiber layer evaluation the 
optic disk circumference was divided into ten 
sectors! and in each sector a score from 0 to 4 
was given separately for diffuse and localized 
loss of nerve fibers (with 0 indicating no loss; 1, 
suspicious finding; 2, mild loss; 3, extensive 
loss; and 4, total loss of nerve fibers). We have 
shown that reproducibility of this retinal nerve 
fiber layer assessment is good.‘ For statistical 
analyses, we calculated the sums of the diffuse 
loss scores and localized loss scores. Diffuse or 
generalized reduction of nerve fibers was con- 
sidered to be present only if none of the sectors 
had a normal finding. Because in no case was a 


1 actually scored, the minimum actual score for 
diffuse loss other than 0 had to be 2 in each 
sector and, therefore, the minimum total score 
for diffuse loss was 20. 

For color vision testing, we randomly chose 
one eye of each patient. The retinal nerve fiber 
loss score of that eye was used in the study. All 
patients were tested with undilated pupils; 
those using miotic drugs discontinued the med- 
ication two days before color vision testing. 

We used the Pickford-Nicholson anomalo- 
scope to assess variations in matching func- 
tions on three color-matching equations: red + 
green = yellow; green + blue = blue-green; and 
yellow + blue = neutral. Because the loci of 
these equations are fairly well aligned along the 
classic color confusion lines and because the 
energy content of each of the primaries can be 
continuously varied, it can be ascertained 
whether the color deficiencies found at the 
dichromatic or anomalous stage are simply nor- 
mal age variations or defects caused by disease. 
Two additional factors are derived from each 
equation (Table 1): matching range (that is, 
discrimination measure at yellow, blue-green, 
and neutral positions in the color space) and 
mid-matching points (that is, the mean accept- 
able matching ratio that indicates any devia- 
tions from normal or anomalies in a given 
equation). For each of these factors, variations 
are expressed in psychophysical units with ref- 
erence to the uniform color space, the so called 
“just noticeable difference.” All statistical 
computations were based on such derived 
quantitative units. 

We also used two other color vision tests 
common in clinical research. These were the 
Ishihara plates (a dichotomous test for detect- 
ing congenital red-green deficiencies); and the 
Farnsworth-Munsell 100-hue panels for assess- 
ing losses in hue diskrimination for surface 
colors. For all statistical computations the total 
error scores for both these tests were always 
used. We used the Farnsworth-Munsell 100-hue 
error scores both in the subgroup of 47 eyes in 
which anomaloscopy was performed and in the 
132 eyes from which this subgroup was se- 
lected. 





Results 





Partial correlations were computed between 
localized and diffuse retinal nerve fiber layer 
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TABLE 1 
AGES, LOSS OF RETINAL NERVE FIBER LAYER, AND COLOR-MATCHING RANGES 


OSC ee eee ——— 


AGE RETINAL NERVE FIBER LAYER COLOR-MATCHING RANGES 

(YRS) DIFFUSE LOSS LOCALIZED LOSS YELLOW-BLUE GREEN-BLUE 
63 0 16 43 40 
70 20 0 73 103 
33 0 0 34 37 
59 0 6 27 20 
49 27 9 111 33 
48 0 2 7 7 
63 0 0 48 53 
61 0 11 27 58 
72 20 1 73 70 
71 20 5 73 70 
75 0 0 34 26 
57 0 0 41 13 
66 25 14 118 103 
60 25 0 22 20 
69 0 4 73 40 
66 30 14 111 103 
46 0 0 34 47 
66 0 0 48 54 
61 0 5 41 34 
39 0 1 23 10 
70 0 4 41 40 
66 0 1 118 103 
58 0 4 81 85 
49 0 1 19 17 
53 0 13 16 31 
66 0 0 41 48 
74 30 6 34 58 
69 0 0 65 45 
66 22 6 34 27 
33 0 0 27 19 
43 0 6 34 43 
66 30 0 54 103 
54 0 0 12 12 
71 20 0 41 70 
28 0 0 a7 13 
65 0 0 17 17 
58 0 4 11 21 
69 0 0 23 23 
75 20 0 54 73 
55 0 2 73 103 
40 0 1 45 26 
43 25 7 22 21 
53 0 2 73 54 
oo 0 0 18 17 
71 0 24 54 29 
aa 26 17 25 48 
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TABLE 2 
CORRELATION BETWEEN COLOR VISION AND LOSS OF RETINAL NERVE FIBER LAYER* 


COLOR VISION TESTS RETINAL NERVE FIBER LAYER P VALUE 
LOCAL LOSS DIFFUSE LOSS 
Anomaloscope (just noticeable | 
difference) 
Red-green equation 
Matching range —0.0584 0.0085 — 
Mid-matching point 0.2147 0.1326 — 
Yellow-blue equation 
Matching range 0.2191 0.4397 .004 
Mid-matching point 0.2806 0.4607 .002 
Green-blue equation 
Matching range 0.2328 0.4190 .006 
Mid-matching point 0.2806 0.4607 .002 
Ishihara plate misreadings 0.0156 0.2429 — 
Farnsworth-Munsell 100-hue test —0.0127 0.2609 — 





*With age and pupillary diameter partialled out. 


losses and color vision score while adjusting 
for the effect of patient age and pupil diameter. 
Only the yellow-blue and green-blue anomalo- 
scope matching ranges correlated significantly 
with diffuse fiber loss (Table 2). We found no 
significant correlations between localized reti- 
nal nerve fiber layer loss and color vision loss. 
A multiple regression analysis was performed 
of the color vision losses with both localized 
and diffuse retinal nerve fiber layer scores en- 
tered into the equation. Patient age and pupil 
diameter were partialled out. As shown in 
Table 2, only diffuse loss could be predicted 
significantly from the regressions with yellow- 


blue and green-blue losses. Table 3 contains 
only the results for the diffuse retinal nerve 
fiber layer’s as none of the results were statisti- 
cally significant for the localized loss scores and 
thus localized retinal nerve fiber layer loss 
could not be predicted on the basis of color 
vision testing. For the original 132 eyes, when 
color error score on the 100-hue test was related 
by multiple regression to diffuse nerve fiber 
loss and localized retinal nerve fiber loss, 21% 
of the variation was accounted for by the dif- 
fuse nerve fiber loss score but only 4% of 
variation was further related to localized fiber 
loss score at an F value of only 6.62 df (1,129). 


TABLE 3 
UNIVARIATE F SCORES FOR COLOR VISION LOSS IN DIFFUSE LOSS OF RETINAL NERVE FIBER LAYER 





COLOR VISION TESTS F SCORES P VALUE R? (%) 
Anomaloscope (just noticeable difference) 
Red-green equation 
Matching range 3.215 N.S. 36.41 
Mid-matching point 0.505 N.S. 5.23 
Yellow-blue equation 
Matching range 12.252 0015 40.52 
Mid-matching point 14.557 .0007 42.37 
Green-blue equation 
Matching range 10.838 .0026 53.19 
Mid-matching point 18.014 N.S. 52.79 
Ishihara plate misreadings 0.501 N.S. 5.02 


Farnsworth-Munsell 100-hue test 1.404 N.S. 14.09 
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Discussion 





Although the classic visual field defects of 
glaucoma are the localized nerve fiber bundle 
defects, we know that generalized contraction 
of the kinetic isopters often accompanies and 
sometimes precedes their appearance. Al- 
though central visual acuity is not disturbed 
early in the disease, it has been shown that 
other psychophysical functions measured at 
the macula often accompany and precede local- 
ized visual field defects.* Both 100-hue testing 
and anomaloscopy, which measure acquired 
color disturbances, are abnormal in many with 
suspected glaucoma and were found to predict 
the subsequent development of glaucomatous 
visual field defects? even though the anomalo- 
scope measures only a 1.5-degree field at the 
macula. It can, therefore, be postulated either 
that glaucoma affects the macula early or, more 
probably, that there is a diffuse loss of ganglion 
cells and their axons which is merely sampled 
by color tests at the macula. It has been shown 
that color vision scores are related to differen- 
tial light thresholds as much as 25 degrees 
eccentrically from the fovea.” The generalized 
enlargement of the cup as a result of a genera- 
lized diminution of the neuroretinal rimë and 
the presence of an afferent pupillary abnormal- 
ity’ further suggest a diffuse disturbance. The 
estimation of diffuse nerve fiber loss is clinical- 
ly much more difficult, even with red-free pho- 
tography, than the evaluation of localized slits, 
grooves, and wedge-shaped defects of the reti- 
nal nerve fiber layer but it can be done repro- 
ducibly.* It would be much easier if measuring 
a psychophysical disturbance at the fovea ena- 
bled one to assess the diffuse loss of nerve 
fibers. It was to this end that the present study 
was carried out with anomaloscopy, which is 
more sensitive than the 100-hue test and which 
can also determine more easily the nature of 
color disturbances. 

It was interesting to see that although the 
100-hue test was not significantly related to 
either diffuse or localized nerve fiber loss in the 
subgroup of 47 eyes, in the 132 eyes the 100- 
hue test error scores were related predominant- 
ly to the diffuse nerve fiber loss score and only 
slightly and marginally to the localized nerve 
fiber layer loss scores. This again suggests that 
anomaloscopy is more sensitive than the total 
100-hue error score. If the blue-green and 
yellow-blue panels were used separately they 
might show equal sensitivity. 


Quigley, Addicks, and Green’ described a 
patient who had increased intraocular pressure 
for years, noncompliance to therapy, nine of 
ten normal visual fields, a medium size, verti- 
cally oval cup and whose eye became available 
for anatomic examination after injury with 
hypotony. A diffuse loss of 40% of the axons 
was present despite almost normal visual func- 
tion. We therefore chose for our study normal 
subjects in whom aging would be the only 
reason for the loss of some axons," those with 
suspected glaucoma, in some of whom axonal 
loss such as was seen in Quigley, Addicks, and 
Green's’ patient would be expected, and pa- 
tients with glaucoma who had primarily early 
visual field defects but normal central visual 
acuities who have even more axonal loss. In 
this way we tried to have a population whose 
axonal counts would vary from normal values 
to markedly diminished so that the relationship 
between the color scores and the localized and 
diffuse retinal nerve fiber loss scores would 
become more obvious. It was interesting to 
note that in the relatively small number of 
randomly selected eyes subjected to anomalo- 
scopy, the blue-green and yellow-blue parts of 
the spectrum were related to the diffuse retinal 
nerve fiber loss score and not to the localized 
nerve fiber loss scores, although in our strict 
definition of diffuse loss we included only 
those eyes in which no segment of the retina 
was deemed to have a normal nerve fiber layer. 
We therefore classified some eyes as having 
localized losses although they actually had dif- 
fuse losses. This probably accounted for the 
slight relationship of color error score on the 
100-hue test to the localized fiber loss scores in 
the entire group of 132 eyes. Apparently, there- 
fore, the estimation of color performance from 
the macula, and perhaps also spatial and tem- 
poral contrast sensitivity and differential light 
threshold, may be helpful in the otherwise 
difficult assessment of diffuse fiber loss. Unfor- 
tunately, clarity of the media, pupil size, re- 
fraction, and aging have to be taken into ac- 
count. 

All psychophysical characteristics diminish 
with age, even in the absence of lens opacity 
and miosis, and this may be the result of the 
loss of axons with age alone." These psycho- 
physical functions are more disturbed than in 
age-matched normal individuals, however, 
suggesting that the disease increases the dif- 
fuse loss of axons over and above the normal 
aging process. 

The finding that color disturbances measured 
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at the macula can predict subsequent nerve 
fiber bundle glaucomatous visual field defects 
suggests that the diffuse and localized changes 
are not unrelated. It also explains why only 
75% of eyes with advanced glaucomatous visu- 
al field loss had abnormal color scores. In the 
remaining 25%, the diffuse loss may have been 
absent or insufficient to produce abnormal 
color scores. We hope that the questions of 
whether diffuse losses and localized losses 
have different pathogenetic mechanisms and 
what their relationship to increased intraocular 
pressure is can be answered in future investiga- 
tions. 
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Juvenile Myasthenia Gravis and Amblyopia 





Naomi Ellenhorn, M.D., Neil Lucchese, M.D., and Mark Greenwald, M.D. 


In two girls, 26 and 36 months old, strabis- 
mus and blepharoptosis secondary to myasthe- 
nia gravis led to amblyopia. The initial symp- 
toms in both patients were blepharoptosis and 
variable exotropia. Although the amblyopia 
was successfully treated in one patient, it per- 
sisted in the second despite therapy. 


`. AMBLYOPIA in children may result from 
blepharoptosis, either congenital or acquired, 
and from strabismus.'* Myasthenia gravis, a 
neuromuscular disorder manifested by weak- 
ness and fatigability of voluntary musculature, 
often involves ocular muscles. Variable degrees 
of ophthalmoplegia, with its resulting strabis- 
mus, and blepharoptosis are present in at least 
90% of patients some time during the course of 
their illness.*'! We studied two children who 
developed amblyopia secondary to the blepha- 
roptosis and strabismus associated with ocular 
myasthenia gravis. 


Case Reports 


Case 1 

A 26-month-old girl was brought to the Pedi- 
atric Medical Clinic at Cook County Hospital 
with a three-week history of blepharoptosis of 
the left eyelid. The child’s mother noted that 
the blepharoptosis worsened as the day pro- 
gressed, becoming complete by the end of the 
day. The child’s medical history included a 
heart murmur noted at the age of 10 months 
which was thought to be functional in nature 
and an upper respiratory tract infection with 
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facial erysipelas at the age of 25 months. There 
was no family history of blepharoptosis, am- 
blyopia, strabismus, myasthenia gravis, or 
other ocular or neuromuscular disease. 

Examination disclosed a variable blepharo- 
ptosis of the left eyelid. Ocular rotations were 
normal but there was a slight head turn to the 
right. The remainder of the physical findings 
were normal. Laboratory investigations includ- 
ed a complete blood cell count, urinalysis, thy- 
roid function tests, antinuclear antibody titers, 
rheumatoid factor, abdominal X-ray, chest 
X-ray, and orbital and cervical spine X-rays, all 
of which were within normal limits. No medi- 
cation was prescribed and she was sent home. 

The patient was examined again three weeks 
later and was found to have a variable intermit- 
tent left exotropia in addition to the left blepha- 
roptosis observed previously. Intravenous in- 
jection of edrophonium chloride resulted in 
transient improvement in the blepharoptosis 
and exotropia. A diagnosis of myasthenia grav- 
is was made and therapy was instituted with 
pyridostigmine, 12 mg four times daily. The 
blepharoptosis gradually improved during the 
following weeks but 2 mm of blepharoptosis 
remained. 

Three months later, the child had bilateral 
blepharoptosis, which was more pronounced 
on the right. A mild left exotropia remained. 
The dosage of pyridostigmine was therefore 
increased to 24 mg four times daily; this was 
subsequently adjusted according to her clinical 
Status. 

Seven months after the onset of the blepha- 
roptosis, the patient was referred to the Cook 
County Hospital Pediatric Ophthalmology 
Clinic. Ophthalmologic examination disclosed 
central, steady, and maintained fixation in the 
right eye. Fixation in the left eye was neither 
central nor maintained. Refraction was R.E.: 
+3,90 +1,50 x 90 and L-E +2.50 +1.75 x 90. 
She had a variable left exotropia (up to 70 
diopters at near by Krimsky estimation) and a 
variable left hypertropia. In addition, there was 
underaction of both medial recti muscles, with 
the left eye unable to adduct past the midline. 
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Interpalpebral fissure height was 7 mm in the 
right eye and 10 mm in the left eye one hour 
after her morning dose of pyridostigmine. 
Ophthalmoscopic findings were normal. As a 
result of these findings, full-time occlusion of 
the right eye was begun. The blepharoptosis 
continued to improve and six months later the 
pyridostigmine was discontinued. 

Sixteen months after the initial onset of 
blepharoptosis, the child’s visual acuity was 
R.E.: 20/20 and L.E.: 20/200 (Sheridan-Gardiner 
cards), with eccentric fixation in the left eye. 
Full-time occlusion was continued although 
compliance was poor. 

At the age of 4⁄2 years, her visual acuity was 
R.E.: 20/20 and L.E.: 20/400. There was 10 
diopters of left exotropia with eccentric fixation 
in the left eye and slight bilateral blepharopto- 
sis, more pronounced on the left. 


Case 2 

A 3-year-old girl was examined at the Chil- 
dren’s Memorial Hospital for blepharoptosis 
and exotropia. Intermittent right exotropia had 
been noted 15 months previously; this was 
followed by a variable right blepharoptosis sev- 
eral weeks later. Exotropia became constant 
within one to two months. She had been exam- 
ined previously at another hospital, at which 
time an edrophonium chloride test was done. 
The result was considered equivocal. Because 
of the variability of the right blepharoptosis, 
however, a presumptive diagnosis of ocular 
myasthenia gravis was made. Pyridostigmine 





therapy was begun but did not appear to be 
effective; three months later, prednisone was 
begun and the pyridostigmine was discontin- 
ued. The blepharoptosis improved with pred- 
nisone but the exotropia did not resolve and 
the child was brought to Children’s Memorial 
Hospital. 

Her visual acuity was R.E.: 1/30 and L.E.: 
20/30 (Allen cards) with temporally eccentric 
fixation in the right eye. Approximately 50 to 60 
diopters of right exotropia was noted at both 
distance and near. Good levator palpebrae su- 
perioris muscle function was present in both 
eyes, but a variable bilateral blepharoptosis 
was observed, more pronounced on the right 
than on the left. Adduction was slightly de- 
creased in the right eye. Refraction was R.E.: 
+2.50 +0.73 x 90 and L.E.: +2.50 sph: Slit- 
lamp and ophthalmoscopic findings were nor- 
mal. Full-time occlusion of the left eye was 
begun. Prednisone was discontinued. 

One month later visual acuity was R.E.: 10/30 
and L.E.: 20/30 (Allen cards). Fifty diopters of 
exotropia was constantly present in addition to 
variable blepharoptosis in both eyes. The 
blepharoptosis continued to be greater in the 
right eye and was occasionally observed to be 
complete. A positive eyelid twitch sign? was 
noted in the right eye. Intravenous injection of 
edrophonium chloride was followed by im- 
provement in the blepharoptosis lasting one to 
two minutes, without any change in exotropia 
(Figure). Occlusion therapy was continued. 
After another month, visual acuity was R.E.: 





Figure (Ellenhorn, Lucchese, and Greenwald). Case 2. Left, Before injection of edrophonium chloride. Right, 


After injection of edrophonium chloride. 
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20/60 and L.E.: 20/25. The blepharoptosis and 
strabismus were unchanged. 

Electromyography and antibody studies con- 
firmed the diagnosis of myasthenia gravis. No 
treatment was initiated because anticholines- 
terase (pyridostigmine) had proved to be inef- 
fective and long-term corticosteroid therapy 
was considered inadvisable because of the pa- 
tient’s age. Occlusion of the left eye was contin- 
ued for one year with the addition of eyeglasses 
to correct the increased astigmatism in the right 
eye. 

Thirty months after she was first examined at 
Children’s Memorial Hospital, the child under- 
went recession of the right lateral rectus mus- 
cle, resection of the right medial rectus muscle, 
and resection of the right levator palpebrae 
superioris muscle at another hospital. After 
surgery she reportedly exhibited mild residual 
blepharoptosis with good ocular alignment. 
Her last recorded visual acuity with correction 
was R.E.: 20/30 and L.E.: 20/20. 


Discussion 


Amblyopia may result from strabismus, ani- 
sometropia, media opacities, or congenital or 
acquired blepharoptosis,in a child under 10 
years of age.'* Blepharoptosis and strabismus 
secondary to extraocular muscle weakness are 
also the most common initial signs in myasthe- 
nia gravis’*’*'° and mark the onset of the dis- 
ease in 70% to 75% of patients.6%! 181718 Ą]- 
though the prevalence of myasthenia gravis in 
children is low (2.7% to 7.3% of cases appear- 
ing in children less than 10 years old), 5° the 
associated oculomotor abnormalities may re- 
sult in amblyopia. 

The absence of other reported cases of ambly- 
opia developing in children with ocular myas- 
thenia gravis can perhaps be explained by the 
low incidence of juvenile-onset myasthenia 
gravis and by the fluctuating nature of the 
signs and symptoms of the disease.581213.2 My- 
asthenic blepharoptosis and strabismus may be 
absent in the morning or after rest, permitting 
the child time for fusion and thus preventing 
the development of amblyopia. 

Our two patients exhibited findings typical of 
juvenile myasthenia gravis. In both patients, 
the disease affected primarily the medial rectus 
and levator palpebrae superioris muscles, 
which are the two muscles most commonly 
affected in myasthenia gravis.” Although the 


amblyopia in our patients was primarily caused 
by the constant strabismus, the intermittent 
blepharoptosis may have also contributed to 
the development of a fixation preference. The 
blepharoptosis was typically asymmetric. 72:8 
In Patient 1 the greater blepharoptosis shifted 
from the left eye to the right. This shifting 
blepharoptosis is considered to be nearly pa- 
thognomonic for myasthenia gravis.®®%! In ad- 
dition, ophthalmoplegia in myasthenia gravis 
usually responds poorly to medical thera- 
py.*7*:°18 Blepharoptosis is more likely to im- 
prove, but rarely disappears.” Spontaneous 
remissions of the disease can occur in as many 
as 30% of patients with purely ocular myasthe- 
nia gravis.'*'*'70%2 In Case 1, there was marked 
improvement in both blepharoptosis and stra- 
bismus, representing such a remission. 

Neither patient underwent visual acuity test- 
ing or complete ophthalmologic examination 
until several months after the onset of symp- 
toms. Both patients were found to have ambly- 
opia in the eye most severely affected by the 
disease. Although Patient 2 responded well to 
amblyopia therapy, Patient 1 still has eccentric 
fixation which has proved to be refractory to 
treatment. Earlier detection and initiation of 
amblyopia therapy in this patient might have 
improved the chances for visual rehabilitation. 
Thus, the clinician must be aware of the possi- 
ble development of amblyopia in juvenile ocu- 
lar myasthenia gravis and the need for early 
ophthalmologic examination and treatment of 
these patients. 
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Genetic Linkage Analysis of Autosomal Dominant 


Congenital Cataracts 


J. Bronwyn Bateman, M.D., M. Anne Spence, Ph.D., Mary L. Marazita, Ph.D., 
and Robert S. Sparkes, M.D. 


Clinical studies and genetic linkage analysis 
in 64 members of a family with autosomal 
dominant congenital cataracts demonstrated 
intrafamilial variable expressivity and asym- 
metry between the two eyes. On the basis of 26 
polymorphic phenotypic gene markers, link- 
age was excluded with the Duffy blood group 
(located on chromosome 1), haptoglobin 
(chromosome 16), and others. These data sup- 
ported genetic heterogeneity of congenital cat- 
aracts as previous linkage assignments have 
included the pulverulent or Coppock cataract 
to chromosome 1 with Duffy and a posterior 
polar cataract to chromosome 16 with hap- 
toglobin. 


CONGENITAL CATARACT is an uncommon, but 
serious, birth defect. Rubella was a common 
cause of congenital cataracts in the United 
States until the vaccine was developed in 1969. 
A mass immunization program against this 
infection has decreased the incidence of rubella 
embryopathy and increased the relative signifi- 
cance of genetic causes of congenital cataracts. 

Although association with multisystem dis- 
orders may occur, congenital or infantile he- 
reditary cataracts are commonly isolated. Many 
pedigrees showing autosomal dominant inheri- 
tance of congenital cataracts have been report- 
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ed.'* The morphologic characteristics of the 
cataracts vary considerably, with the predomi- 
nant seven forms being nuclear opacities,*’ 
posterior polar,’ zonular,*” anterior polar,*!!\" 
coralliform or stellate,” total, and sutural. 
Many such descriptive reports predate the use 
of biomicroscopy. In 1906, Nettleship and Ogil- 
vie described the cataract of the Coppock fami- 
ly as a circular disk between the nucleus and 
the posterior pole; Adams” later studied the 
same family with a slit-lamp biomicrosope and 
found that the density was lamellar. 

Genetic linkage analysis is a biostatistical 
method for mapping genes and thereby assign- 
ing them, by lod scores, to a specific chromo- 
some. This technique has identified at least two 
different chromosomal loci for congenital cata- 
racts. The autosomal dominant Coppock or 
pulverulent cataract was linked to the Duffy 
(Fy) blood group in the early 1960s”; the gene 
for the Duffy blood group was subsequently 
assigned to chromosome 1." More recently, an 
autosomal dominant posterior polar cataract 
has been linked to the haptoglobin (Hp) gene 
located on the long arm of chromosome 16.!"8 
The presumedly abnormal protein causing the 
cataracts in these families is not known. 

We studied a 64-member family clinically and 
by linkage analysis to define clinical variability 
and to identify additional loci for autosomal 
dominant congenital cataracts or to confirm 
previous chromosome assignments. 


Subjects and Methods 


A family with autosomal dominant congeni- 
tal cataracts was examined at the UCLA Genet- 
ics Clinic in 1982. The proband was born with 
congenital cataracts; his father was identified 
as having cataracts shortly thereafter. 

Forty-six members from four generations of 
the family were studied; each underwent a 
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limited ophthalmic examination at home and 
provided a blood sample. Ophthalmic histories 
and blood samples were obtained by mail for 15 
additional family members. Three affected 
members were examined in an office setting. 
Previous ophthalmic records were obtained 
when available. All samples were analyzed for 
26 blood cell and serum markers by standard 
laboratory techniques.” 

We calculated lod scores by means of the 
computer program LIPED.*’ The recombina- 
tion frequencies for males (8m) and females (8) 
were scored over the values 1%, 5%, 10%, 20%, 
30%, and 40%. Gene frequencies for the 26 
markers typed were assigned according to Race 
and Sanger” and Giblett.“ Congenital cataracts 
were assumed to be rare and a gene frequency 
of 0.001 was used in the lod score calculations. 


Results 


The clinical characteristics of the cataracts 
varied in affected members. In some adults, the 
opacity was star-shaped, exclusively in the em- 
bryonal nucleus (Fig. 1), and of minimal visual 
significance; the father of the proband had a 
visual acuity of 20/25 in each eye and was not 
known to be affected until his son was born 
with cataracts. The proband and his sister were 
similarly affected and both underwent bilateral 





lensectomies. His cataracts were in the embryo- 
nal nucleus and appeared to be vacuolized; the 


visual axis was relatively spared (Fig. 2). The 


sister's cataracts had vacuolized opacities 
throughout the central lens. The cataract in the 
right eye was denser than the one in the left eye 
(Fig. 3). Other members of the family had 
relatively dense central opacities of various 
sizes and configurations (Fig. 4). 

The lod scores for this family were conclusive 
for 11 markers (Table 1).* Close linkage was 
rejected if the lod score was less than —2. 
Fifteen markers were inconclusive (Table 2). 


SO AAT AE AL RY TT e A E EE EAA HEAS erara etA 


muyyan eaman yrii hna art rha dtu LALA as marae LA rg rrn A A A A re: 


One of the first reports of autosomal domi- 
nant congenital cataracts was made by Maitre- 
Jan“ in 1707. The variety of morphologic forms 
in the many subsequent reports has been the 
basis for classification. François” divided them 
into the following morphologic groups: total 
congenital, anterior polar, posterior polar, su- 
tural, anterior axial embryonic, nuclear, and 
zonular. Although clinically useful, such a sys- 
tem is unreliable as some descriptions are 


„yi 


* The pedigree and detailed lod scores are available on 
request. 





Fig. 1 (Bateman and associates). Father of the proband. Opacities are radiating and limited to the fetal 


nucleus. Left, Right eye. Right, Left eye. 
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Fig. 2 (Bateman and associates). Right eye of 
proband at 3 months of age. Opacities are vacuolized 
and the central lens is relatively spared. 


based on the internal, optical qualities of the 
cataract and others are based on the location 
within the lens or the shape of the margins of 
the opacity. For instance, the pulverulent cata- 
ract is composed of multiple small dust-like 
opacities and has been found in the embryonal 
nucleus,’ in a lamellar, concentric ring, ®* in 
the nucleus,” and, reported before the era of 
slit-lamp biomicroscopy, in a circular disk be- 





tween the nucleus and the posterior pole.” 
Furthermore, hereditary cataracts with similar 
characteristics may not represent the same ge- 
netic defect. Ideally, congenital cataracts 
should be classified on the basis of the genetic 
defect (for example, the presumably abnormal 
lens protein) and further categorized according 
to the degree of visual impairment. Although 
the major families of structural lens proteins 
have been identified and studied extensively, 
the biochemical basis of congenital cataracts 
remains unknown. 

Linkage analysis is a biostatistical tool for 
studying the genetic heterogeneity of autoso- 
mal dominant diseases of unknown biochemi- 
cal cause by assigning a chromosomal location 
for each gene. The technique is based on the 
premise that meiotic crossing-over between 
paired homologous chromosomes is unlikely to 
occur between two genes in “close proximity” 
and that the two genes will be passed to off- 
spring as a pair, that is, in the coupled phase. 

Families are studied by comparing the inheri- 
tance of an autosomal dominant disorder with 
that of polymorphic markers such as the ABO 
blood group. Fortunately, the chromosomal lo- 
cation of many polymorphic markers, such as 
the blood group ABO, the enzyme amylase 2 
(AMY2), and the protein Hp, are known; no- 
menclature and chromosomal locations of as- 
signed genes are published biennially.” A mat- 


Fig. 3 (Bateman and associates). Sister of proband has vacuolized opacities throughout the central lens, 
denser in the left eye than in the right. Left, Right eye. Right, Left eye. 
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Fig. 4 (Bateman and associates). Two other affected members of the family. One cataract is relatively dense 
and obscures the visual axis (left). Another opacity (arrow) is small and dense, and does not affect vision; a light 
reflex is centrally located (right). 


ing is “informative” for a marker if an 
individual with the autosomal dominant disor- 


supports linkage of the genes for the disease 
and the blood group. In this example, the gene 





der is also heterozygous for the marker. For 
example, if a family with an autosomal domi- 
nant disorder for which the mutant gene was 
on chromosome 9 was studied with respect to 
the ABO blood group, also on 9, the proximity 
of the two genes could be established by link- 
age analysis. When an affected individual with 
a heterozygous blood group genotype (AB, 
AO, or BO) mates, consistent inheritance of the 
disease with a particular allele, such as the A, 


for the disease is located close to the blood 
group locus that happens to carry the A allele; 
in other families the same linkage relationship 
might be shown by the B or O allele. 

The data for all markers were analyzed and 
the results expressed as lod scores. The score is 
the log of the ratio of two likelihoods: (1) that 
the gene for an autosomal dominant disorder is 
in proximity to the gene for the polymorphic 
marker and (2) that the two loci are unlinked. A 








TABLE 1 
LOD SCORES OF MARKERS WITH CLOSE LINKAGE REJECTED 


rn anae 


RECOMBINATION FRACTION (0) (Om = O) 


CHROMOSOME 

MARKER ASSIGMENT 0.04 0.05 0.4 0.2 0.3 0.4 

ABO 9 ~ 4.34 -2.29 —1,44 -0.66 —0.28 -0.08 
AMY2 - §,80 sziz — 2,03 --0.99 ~ 0.43 0.12 
Fy 1 ~ 8.00 ~~ 3.94 -232 ~0.89 -0,26 0.00 
GC 4 ~ 10.24 -4.87 ~ 2,76 —0.99 -0.29 —0.07 
GPT ? - 44] -2.43 = p69 ~ 0.84 -0.34 —0.07 
Hp 16 mae 145) — 1.34 ~O.B0 -0.32 -0.10 ~Q.01 
Jk 2 ai 20S ~0.85 “O46 = 0.34 —0.47 -0.40 
KKP ? ~ 4.10 Me, -1.26 -0.54 =O.) ~0.05 
MNSs 4 = 9 Se -4.79 -2.90 leo -0.50 —0.13 
PGP 16 ~ 2.84 se fe okey #409 ~0.30 0.02 0.10 
Rh 1 — 10.38 -5.00 = 2.86 ~ 1.02 eo 0.04 
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TABLE 2 
MARKERS WITH INCONCLUSIVE LOD SCORES 


ee 
ee 


RECOMBINATION FRACTION (8) (Om = Əş 


CHROMOSOME 

MARKER ASSIGNMENT 0.01 0.05 0.1 0.2 0.3 0.4 

6PGD 1 0.12 0.11 0.10 0.07 0.05 0.03 
ACP1 2 = 1.91 —0.58 —0.07 0.30 0.36 0.25 
ADA 20 0.04 0.04 0.03 0.03 0.02 0.01 
AK1 9 = 0.00 —0.00 —0.00 —0.00 —0.00 —0.00 
BF 6 = 0.03 —0.02 —0.02 —0.02 =0,07 —0.01 
C3 19 = 1.80 —0.53 —0.06 0.26 0.30 0.20 
E2 ? = Lar —0.91 —0.60 —0.33 —0.18 —0.08 
ESD 13 = 0.01 —0.01 —0,01 —0.00 —0.00 —0.00 
GALT 9 = AGT =0.01 —0.00 —0.00 —0.00 —0.00 
GLO1 6 = O76 —0.06 0.16 0.28 0.27 0.17 
PBG ? — 0:51 —0.41 —0.30 —0.14 —0.04 0.01 
PGMS 1 0.56 0.53 0.48 0.39 0.28 0.15 
PI 14 = 0.86 —0.20 0.04 0.19 0.21 0.14 
PTC ? — 0.28 —0.26 —0.23 —0.14 —0.07 —0.02 
TF 3 0.00 0.00 0.00 0.00 0.00 0.00 


lod score of 2 is highly suggestive that two 
genes are in proximity on a chromosome and a 
score of 3 is considered confirmatory for link- 
age; a lod score of less than —2 is confirmatory 
evidence that the two genes are not linked. 
Each informative mating is an independent 
observation and is additive among families 
with the same genetic disorder. Lod scores are 
calculated at various theoretic recombination 
fractions. A recombination fraction (8) of 50% 
(0.5) reflects random assortment, that is, the 
genes are not linked. A small 6 value indicates 
that the two genes are in such proximity that 
they are almost always inherited together, that 
is, Closely linked. 

At least three genetic loci for autosomal dom- 
inant congenital cataracts have been identified 
on the basis of linkage analysis. The first was in 
the family studied in 1906 by Nettleship and 
Ogilvie. The symmetric, nuclear lens opacity 
consisted of many white, dust-like opacities; 
the proband’s name was Coppock and the cata- 
ract has been so designated. In 1963, Renwick 
and Lawler” performed linkage analysis on the 
same family and calculated a lod score of 3.78 (6 
= 0) with the Duffy (Fy) blood group; later, Fy 
was placed on chromosome 1.6 

The probable second locus was defined in a 
family with posterior polar cataracts." The lod 
score was 2.02 (0 =0.1) with Hp which is locat- 
ed on the long arm of chromosome 16.'8 

The cataracts in the following studies were 


apparently not linked to Fy on chromosome 1 
or to Hp on chromosome 16. They appeared to 
represent several additional loci, an assump- 
tion which can only be confirmed after all of 
them are mapped. In 1954 Mohr” collected data 
on a family with congenital cataracts previous- 
ly reported by Marner.’ Although there are no 
drawings of the opacities, Marner described 
them as being zonular, central, stellar, or ante- 
rior polar in configuration. Mohr concluded 
that the cataract gene was linked with the P 
blood group (unknown chromosomal location). 
Later, Renwick and Lawler’ questioned the 
purity of the horse anti-P, serum used for 
typing and reanalyzed the data. The final evi- 
dence was inconclusive for the P locus, but the 
results could eliminate the possibility of close 
linkage between the Marner congenital cataract 
and the Fy blood group (chromosome 1) as well 
as rhesus (Rh) (chromosome 1), MNSs (chromo- 
some 4), ABO (chromosome 9), Lutheran (Lu) 
(chromosome 19), and secretor (Se) (chromo- 
some 19) loci. 

Hammerstein and Scholz” performed linkage 
analysis on 11 polymorphic markers from 68 
individuals in a family with autosomal domi- 
nant nuclear cataracts. The single slit-lamp 
photograph published shows an annular opaci- 
ty in the nuclear region. The lod scores were 
less than —2.00, eliminating linkage for Fy 
(chromosome 1) and phosphoglucomutase-1 
(PGM1) (chromosome 1) and acid phosphatase- 
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1 (ACP1) (chromosome 2). The family was un- 
informative for Hp, rendering chromosome 16 
untestable, as well as ABO, MNSs, P. Rh, 
group-specific component (GC) (chromosome 
4), gamma-globulin heavy chain (Gm) (chromo- 
some 14), and gamma-globulin light chain (Inv) 
(probably chromosome 2). 

Huntzinger, Weitkamp, and Roca’! used 30 
polymorphic markers to study 44 members of a 
family with “nuclear cataracts.” No clinical 
drawings or photographs were published. 
Linkage was excluded with Fy, PGM1, ACP1 
properdin (BF) (chromosome 6), ABO, adeno- 
sine deaminase (ADA) (chrontosome 20), Kidd 
blood group (Jk) (chromosome 2), GC, gluta- 
mate pyruvate transaminase (GPT) (chromo- 
somes 8, 10, 13, or 16), esterase D (ESD) (chro- 
mosome 13), Gm, Rh, glyoxalase 1 (GLO1) 
(chromosome 6), Se, lipoprotein (Lp) (chromo- 
some 2), and MNSs. The results were inconclu- 
sive for Hp, P, Lewis blood group (Le) (chro- 
mosome 19), transferrin (TF) (chromosome 3), 
and transcobalamin (TC) (unassigned). 

In 1978, Conneally and associates? studied 
seven families with autosomal dominant con- 
genital cataracts and performed linkage analy- 
sis based on 19 polymorphic markers. They 
described the clinical features of the congenital 
cataract in Family 1 only and believed the opac- 
ities were similar to those of the Coppock cata- 
ract; they were described as scattered in the 
fetal and cortical nucleus with incomplete “‘cor- 
tical riders.” Family 1 had evidence for linkage 
with a chromosome marker designated 1qh, 
located on the long arm of chromosome 1, with 
a lod score of 2.70 at 6 = 0.0; Fy located in the 
same area was uninformative in this family and 
could not be used to confirm the assignment. 
They had a score of —1.72 for pancreatic amyl- 
ase (AMY2), a gene located in the 21 band of 
the short arm of chromosome 1, consistent with 
the cataract gene in this family being located 
close to the uncoiled region of the long arm. In 
three of these families (Families 2, 3, and 5), 
linkage with Fy was excluded and in two (Fami- 
lies 3 and 5) linkage with lqh was excluded, 
further eliminating locations on chromosome 
1. No other linkage was identified. Thus, the 
gene for the cataract in Family 1 was assigned 
to the long arm of chromosome 1; an assign- 
ment of a congenital cataract gene to the proxi- 
mal portion of the long arm of chromosome 1 
could be excluded in three other families (Fami- 
lies 2, 3, and 5). 

Several Japanese investigators have reported 
the association of blood phenotype i, rare in all 


populations studied, and congenital cata- 
racts.=°6 Most of the reported pedigrees were 
compatible with an autosomal recessive pattern 
of inheritance or a sporadic occurrence. 
Yamaguchi, Okubo, and Tanaka” reported a lod 
score of 3.4 (0 = 0.0) between the Ii, a locus of 
unknown chromosomal location, and the cata- 
ract locus, indicating linkage of the two genes 
in the presence of an association. The clinical 
features were not reported. 

Recently, Moross and associates?’ described a 
three-generation family with autosomal domi- 
nant anterior polar cataracts that segregated 
with an apparently balanced 2;14 reciprocal 
chromosomal translocation. They postulated a 
gene on either chromosome 2 or 14 encoding 
for lens development. 

Both clinical and linkage data support the 
etiologic heterogeneity of congenital cataract. 
Although clinical descriptions’ published be- 
fore the introduction of slit-lamp biomicrosco- 
py in the 1920s describe many families with 
autosomal dominant congenital cataracts in 
which affected individuals showed a consistent 
intrafamilial morphologic pattern, other inves- 
tigators*?"# of the same era identified clinical 
differences among members of the same fami- 
ly. Subtle differences became more evident 
with the introduction of slit-lamp biomicrosco- 
py. In 1945, Lutman and Neel! described a large 
family with autosomal dominant cataracts ex- 
amined with biomicroscopy. The cataracts ap- 
peared as flake-like opacities of the fetal nucle- 
us in some members, as flake-like, iridescent 
opacities of the anterior adult nuclear zone in 
others, and as ‘‘feather-like’’ opacities along 
the anterior and posterior sutures in still oth- 
ers. They postulated that the differences were 
the result of different genetic or environmental 
modifiers, two different genes encoding for a 
cataract in the same family, or a mutation of the 
original cataract gene to a new allele (same 
genetic location on the chromosome but a dif- 
ferent mutation); these investigators acknowl- 
edged that the last two possibilities were un- 
likely. Rados“ described two families with 
central pulverulent cataracts in which the opac- 
ities were consistent from one generation to the 
next. Lee and Benedict’ examined a family with 
similar opacities and found variability among 
the affected members in the appearance of the 
Y suture. In 1951, Dohlman? described a family 
with autosomal dominant cornea guttata asso- 
ciated with anterior polar cataracts and noted 
that the size of the opacity varied among affect- 
ed members. Although all affected members of 
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our family had the same genetic defect, the size 
and characteristics of the opacities varied con- 
siderably. 

Most reports of autosomal dominant congen- 
ital cataracts describe symmetric opacities in 
the two eyes.’*!!47 However, asymmetry with 
respect to size has been observed in pulveru- 
lent” and anterior polar opacities.? The asym- 
metry evident in our family confirmed variabil- 
ity with respect to the size and density of the 
opacity (Fig. 3) but not morphologic character- 
istics. The results of our investigation further 
supported genetic heterogeneity of this disease 
as we found no linkage with Fy, Rh, AMY2 (all 
on chromosome 1), or Hp (chromosome 16) 
loci. 

We believe that there are at least three, and 
probably more, genetic forms of autosomal 
dominant congenital cataracts. A posterior 
polar opacity has been tentatively assigned to 
the long arm of chromosome 16 near the Hp 
gene. The Coppock or pulverulent nuclear 
cataract has been firmly assigned to chromo- 
some 1 on the basis of linkage to the Fy blood 
group." The families described by Hammer- 
stein and Scholz,” Huntzinger, Weitkamp, and 
Roca,*! Conneally and associates? (Families 2, 
3, and 5), and our family all had opacities 
genetically distinct from the Coppock form on 
the basis of linkage analysis; it is not possible to 
determine if these seven kindreds had different 
genetic forms. Only Hammerstein and Scholz*” 
provided clinical photographs and affected 
members of their family had a ring opacity in 
the central lens. The cataracts in our family 
were not annular and may have been caused by 
a different allele, locus, or, less likely, variable 
expressivity of the same mutation. This study 
further confirmed the genetic heterogeneity of 
autosomal dominant congenital cataracts. 
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Functional Monocular Temporal Hemianopsia 





John W. Gittinger, Jr., M.D. 


Four patients, two men 25 and 43 years old 
and two women 20 and 40 years old, had 
complete monocular temporal hemianopsias, 
suggesting that it may be a more common 
functional deficit than has been recognized. 
The initial symptoms were visual loss and 
headache, and eye pain also occurred. Correct 
diagnosis is possible if the absence of a rela- 
tive afferent pupillary defect and the persist- 
ence of a hemianopsia on binocular testing are 
demonstrated. 


THE ADJECTIVE functional is preferable to 
hysterical, malingering, or factitious in describ- 
ing visual loss not related to organic disease.! 
To make the incontrovertible diagnosis of func- 
tional visual loss, the examiner must demon- 
strate findings incompatible with visual physi- 
ology: in the testing of visual fields, most often 
failure of concentrically constricted visual 
fields to expand with increased testing distance 
—so-called tubular visual fields. Keane*®* has 
called attention to loss of the temporal hemi- 
field in one eye as a functional deficit. He used 
the presence of a homonymous defect on si- 
multaneous testing of both eyes to prove that 
his patients’ responses were nonphysiologic. I 
studied four additional cases of monocular 
temporal hemianopsia, suggesting that this is a 
relatively common and characteristic pattern of 
functional visual field loss. 


Case Reports 


Case 1 
This 25-year-old serviceman was examined in 
1978 because of decreased vision in his right 
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eye. Visual acuity varied between 20/50 and 
20/200 in the right eye, and there was a com- 
plete temporal hemianopsia. Visual acuity and 
visual field in the left eye were normal. No 
relative afferent pupillary defect was present. 
An optic nerve pit was present in the right 
optic disk, but fluorescein angiography failed 
to demonstrate leakage. After extensive neuro- 
radiologic testing was noncontributory, the pa- 
tient underwent a subfrontal craniotomy in 
January 1979 with exploration of his intracrani- 
al optic nerve and chiasm. An optic nerve 
meningioma was suspected, but no abnormali- 
ty was found. 

When further studies failed to disclose an 
explanation for the deficit, he was discharged 
from the military. Almost immediately his vis- 
ual acuity returned to 20/20 in both eyes, and 
the visual field defect resolved completely. 
After a few months in civilian life, his visual 
acuity in his right eye decreased to 20/200; the 
visual field showed generalized constriction 
with enlargement of the blind spot and the 
suggestion of a superotemporal visual field 
defect. There was a possible relative afferent 
pupillary defect. Repeat computed tomogra- 
phy with the third-generation machine then 
available still showed no abnormality. 

In May 1982, visual-evoked potentials were 
interpreted as normal in the left eye and as 
abnormal in the right eye. Various visual acui- 
ties have been recorded on subsequent exami- 
nations. In January 1984, his visual acuity was 
R.E.: 20/50 and L.E.: 20/15. Goldmann perime- 
try showed only enlargement of the blind spot 
of the right eye. An examination in July 1985 
gave a visual acuity of light perception in the 
right eye; this improved to 20/50 with sugges- 
tion. 

He has undergone several neurologic exami- 
nations for a variety of neurologic symptoms 
attributed to complex partial seizures and nar- 
colepsy. He was also hospitalized for severe 
hypokalemia. 


Case 2 
This 20-year-old woman had blurred vision in 
the temporal field of her right eye in November 
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1980. Visual acuity was 20/20 bilaterally, and 
a monocular temporal hemianopsia was pres- 
ent in the left eye. No relative afferent pupil- 
lary defect was present; the optic disks were 
normal. 

Computed tomography and visual-evoked 
potentials were normal, but a plain skull film 
showed excavation of the floor of the sella 
turcica. A metrizamide computed tomogram 
demonstrated upward bowing of the diaphrag- 
ma sella without chiasmal compression, con- 
sistent with an asymptomatic intrasellar pitui- 
tary microadenoma. Carotid angiography was 
normal. 

She was referred for neuro-ophthalmologic 
studies which confirmed the physical findings. 
During the next year she complained of retro- 
orbital headaches and eye pain, but by April 
1982, her visual fields had returned to normal, 
and she had no ocular complaints. She has 
been monitored by an orthopedic surgeon be- 
cause of low back pain. 


Case 3 

This 40-year-old woman experienced blurred 
vision in her left eye in August 1983. Two 
ophthalmologists and two neurologists found 
decreased visual acuity and a monocular tem- 
poral visual field defect. Computed tomogra- 
phy was normal, and she was referred for 
neuro-ophthalmic consultation. 

When examined two months after the onset 
of her problems, she complained of headaches 
and flashing lights, both localized to the left 
eye. She gave a history of hospitalization for 
numbness of her left side three years previous- 
ly. Corrected visual acuity was R.E.: 20/100 and 
L.E.: 20/20. She failed a pseudoisochromatic 
screening test with her left eye, but passed it 
with her right eye. Goldmann perimetry dis- 
closed an inferior nasal step in the right eye 
and a complete temporal hemianopsia with 
constriction of the remaining nasal visual field 
in the left eye. Testing of both eyes simultane- 
ously showed constriction of the left visual field 
greater than was present monocularly with the 
right eye alone (Fig. 1). No relative afferent 
pupillary defect was present. The optic disks 
were myopic but not atrophic. 

Two months later her visual acuity had im- 
proved to 20/30 in the left eye. The monocular 
temporal hemianopsia persisted, but with 
some expansion of the nasal isopters. The visu- 
al field of the right eye was full. Repeat com- 
puted tomography in February 1984 was nor- 
mal. Automated threshold static perimetry in 


October 1984 showed a normal right visual field 
and a dense temporal hemianopsia in the left 
eye. When the patient was last examined in 
July 1985, the monocular temporal hemianop- 
sia was still present but she had no ocular 
complaints. 


Case 4 

This 43-year-old man noted difficulty seeing 
in his left visual field while reading at work. 
Two or three hours later, a persistent left retro- 
orbital headache developed. An ophthalmolog- 
ic examination disclosed only a monocular tem- 
poral hemianopsia in the left eye. A neurologist 
confirmed this finding and results of computed 
tomography were normal. 

On neuro-ophthalmic examination in Janu- 
ary 1985, two weeks after the onset of his 
difficulties, the patient’s visual acuity was R.E.: 
20/20 and L.E.: 20/15 with a hyperopic astig- 
matic refraction. Goldmann perimetry demon- 
strated baring of the the blind spot in the right 
eye to the [2° isopter and a complete temporal 
hemianopsia in the left eye. Simultaneous visu- 
al field testing of both eyes resulted in persist- 
ence of the left-sided defect (Fig. 2). No relative 
afferent pupillary defect was present and 
findings were otherwise normal. 

One month later he returned with the same 
complaints and reported that small stones occa- 
sionally fell from his left eye. Automated 
threshold static perimetry demonstrated the 
complete temporal defect in the left eye and 
suggested a superotemporal depression in the 
right eye. This depression was not confirmed 
by Goldmann perimetry. He reported that he 
planned to change jobs because of his prob- 
lems. 


nd 


Discussion 


i 


Almost every pattern of visual field loss has 
been reported in the absence of organic le- 
sions.*8 Only when it is possible to change the 
conditions of testing and to demonstrate that 
the two results thereby obtained are physiolog- 
ically incompatible can the diagnosis of func- 
tional visual loss be made with reasonable cer- 
tainty. One difficulty lies in distinguishing 
transient organic deficits and testing artifacts 
from true functional disorders. Spiral visual 
fields or star-shaped visual fields are encoun- 
tered as the result of patient fatigue or lack of 
cooperation.’ The significance of constricted 
visual fields is not always apparent, some may 
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indicate a misunderstanding on the part of the 
subject as to what response is expected. Con- 
striction at one test distance is encountered 
during screening examinations.” A constricted 
visual field is not necessarily tubular; however, 
when two testing distances are used, many of 
these visual fields fail to expand physiological- 
ly." The defect is usually absent on retesting. 
Some authorities have considered hemianop- 
sias as unlikely patterns of functional visual 
loss, Wilbrand and Saenger are quoted as say- 
ing, “With the greatest certainty we can assert 
that neither central scotoma nor temporal or 
homonymous hemianopsia can be caused by 
hysteria or considered as a symptom of a pure- 









Fig. 1 (Gittinger). Top, Monocular visual fields on 
Goldmann perimeter. Nasal step to Le stimulus with 
crossing of isopters in the right eye. Temporal hemi- 
anopsia and constriction of nasal isopters in the left 
eye. Bottom, Binocular visual fields. Left visual field 
remains constricted. 


ly functional neurosis.’’? Walsh and Hoyt” 
warned that hemianopsias do not occur as a 
functional deficit “unless the suggestion is 
made by the examiner” or the patient is a 
knowledgeable malingerer. 

Duke-Elder,” however, credited Janet for the 
description of a type of functional homonon- 
ymous hemianopsia in which vision is de- 
creased in one eye with generalized constric- 
tion of this eye’s visual field, and there is 
normal visual acuity and a full visual field in 
the other eye monocularly, but a homonymous 
hemianopsia to the side of the amblyopic eye 
on binocular testing. Traquair" described a sol- 
dier with unilateral visual loss and a full visual 
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Fig. 2 (Gittinger). Top, Monocular visual fields on 
Goldmann perimeter. Baring of blind spot to he 
stimulus in the right eye. Complete temporal hemi- 
anopsia in the left eye. Bottom, Binocular visual 
fields show nonphysiologic hemianopsia. 












BINOCULAR 

field in the fellow eye but a hemianopsia on were lost monocularly. Bilateral temporal and 
binocular testing. When the impossibility of nasal hemianopsias may be functional, 51 
this was pointed out to the patient, he appar- Mills and Glaser’ reported a case that demon- 
ently expressed gratitude that Traquair had strated temporal hemianopsias monocularly 
found him out. Such cases are important be- and a double hemianopsia binocularly, with 
cause they indicate that the right visual field is only a thin band of vision along the vertical 
identified with the right eye, and vice versa, meridian. Complete bilateral nasal hemianop- 
even by the neurologically unsophisticated. sias respecting the vertical meridian through 

Keltner and associates” described a patient fixation are so rare from organic causes that a 
(their Case 3) who demonstrated a functional functional disorder should be suspected imme- 
hemianoptic defect on simultaneous binocular diately. The patient (“Justine”) who stimulated 
Goldmann perimetry. In this case the entire Janet's” interest in this subject in the 1890s had 


nasal visual field and part of the temporal field a bilateral nasal hemianopsia. More recently, 
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Pilley and Thompson" encountered two such 
cases. They pointed out that, in the presence of 
complete nasal hemianopsias, a wedge of non- 
seeing visual field should be present between 
the eyes and the point of fixation—” prefixation 
blindness’’—and that this may be tested to 
determine whether the visual field defects con- 
form to physiologic expectations. 

Keane” described in detail two cases of mo- 
nocular temporal hemianopsia with persistence 
of the hemianopsia binocularly. He found con- 
frontation the most effective means of eliciting 
this pattern; testing with the tangent screen or 
perimeter often converted the responses to bi- 
lateral constriction. In my two cases in which 
this was performed, binocular perimetry dem- 
onstrated a nonphysiologic constriction of the 
ipsilateral hemifield. In my other two cases, the 
visual field defect resolved before this test was 
performed. 

Kathol and associates” reported another 
case of monocular temporal hemianopsia in a 
14-year-old boy who noted a shadow over the 
right visual field in the right eye. Visual acuity 
in this eye was 20/40 and a right hemianopsia 
was present on confrontation and on Gold- 
mann perimetry. Two weeks later the visual 
fields were normal and visual acuity had im- 
proved to 20/25. 

When these three cases are added to the 
present series, five of seven cases of monocular 
temporal hemianopsia included reduced visual 
acuity in the involved eye initially. The pa- 
tients’ age range was 14 to 49 years; there were 
four males and three females. The initial com- 
plaint was usually decreased vision, but head- 
ache and eye pain were frequent. Two of my 
patients complained of photopsia. 

Monocular temporal visual field defects have 
been reported with chiasmal compression. In 
the Mayo Clinic series of pituitary adenomas, 
about 5% of patients with abnormal visual 
fields had superotemporal defects in one eye 
only.*’ Such defects, however, primarily affect 
the central isopters close to fixation. A com- 
plete temporal hemianopsia in one eye as the 
result of chiasmal compression or other disease 
would be associated with some defect to quan- 
titative perimetry in the other eye. A complete 
temporal hemianopsia with a normal fellow eye 
is incompatible with normal pupillary reac- 
tions. Chiasmal compression may result in re- 
duced visual acuity without a relative afferent 
pupillary defect, but this is the result of com- 
pensatory visual field loss in the fellow eye.?! 

As my Case 1 illustrated, failure to recognize 


monocular temporal hemianopsia as a func- 
tional deficit may have serious consequences 
for the patient in terms of unnecessary and 
invasive tests in a futile attempt to uncover 
organic disease. This patient also represented 
the class of functional disorder in which there 
may be some underlying organic component. 
The presence of an optic nerve pit and the 
abnormal visual-evoked potential and equivo- 
cal relative afferent pupillary defect may indi- 
cate that the vision in this eye was reduced, 
although not to the level claimed by the pa- 
tient, possibly as a consequence of the explora- 
tory surgery. Thompson! does not consider 
visual-evoked potentials to be of great value in 
distinguishing organic from functional disor- 
ders, because voluntary modification of the 
visual-evoked potential is possible.” 

Once the diagnosis of functional visual loss is 
made, the question of management arises. In 
most patients no serious psychiatric disorder is 
present, and referral for psychiatric evaluation 
has limited value.” The psychopathology un- 
derlying somatization is poorly understood, 
but McAlpine,” in discussing functional disor- 
ders during World War II, offered an interesting 
analysis, ‘These symptoms are the result of the 
patient's inadequacy in meeting an unpleasant 
or difficult situation. Usually they represent a 
compromise reaction and are not the patient’s 
entire solution of his problem.” Even in those 
cases in which secondary gain from disability is 
involved, confrontations or accusations have 
little to recommend them. Specifying the non- 
physiologic aspects of the examination in medi- 
cal reports should provide adequate protection 
for third parties. 

The findings may resolve spontaneously, as 
in Case 2. Case 3 was intermediate—the visual 
acuity improved but the visual field did not. In 
both Cases 3 and 4, the monocular temporal 
hemianopsia persisted but the patients ap- 
peared to function normally in their daily lives, 
requiring only periodic examinations accompa- 
nied by reassurance. In Case 1, in which an 
extensive investigation was undertaken, a pat- 
tern seems to have been established of neuro- 
logic complaints and consequent studies. 

Thompson’ recently offered an insightful 
classification of persons with functional visual 
loss and suggestions as to their management. 
The most effective approach appears to consist 
of correctly and efficiently identifying the prob- 
lem as functional and then offering a firm 
medical opinion that permanent or progressive 
damage to the eyes is not occurring. 
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Absence of Antibody Production in Patients Treated With 
Botulinum A Toxin 


a em 


Albert W. Biglan, M.D, Russell Gonnering, M.D., L. Bradley Lockhart, M.D., 
Bruce Rabin, M.D., and Frederick H. Fuerste, M.D. 


To test the possibility of the formation of an 
antibody to botulinum A toxin after multiple 
injections of this potent neurotoxin, we col- 
lected serum samples from 28 patients who 
received 57 doses. These injections over a 
nine-month period with as much as 50 units 
per injection formed no detectable antibody. 


BOTULINUM A TOXIN is a potent neurotoxin 
that rapidly binds to the extracellular face of 
the nerve terminal membrane and causes an 
inhibition of neuromuscular transmission.” 
This toxin produces a dose-related weakness or 
even paralysis of skeletal muscle.? 

The ability to chemodenervate striated mus- 
cle safely has enabled physicians to alter ocular 
position chemically and, more recently, to 
control blepharospasm and other conditions 
characterized by uncontrolled facial muscle 
spasm.** After successful treatment, patients 
frequently require repeat injections to maintain 
a desired effect.®8 When botulinum toxin is 
used to treat blepharospasm, repeat injections 
are required every two to 3.4 months to control 
facial muscle spasm.®! 

Botulinum toxin is capable of producing a 
humoral antibody in humans."” When repeat 
therapeutic injections of this drug are neces- 
sary, antibody production can occur and alter 
the dose-response curve. Frueh and associates’ 
observed that retreatment of blepharospasm in 
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three patients with the same dose of botulinum 
toxin that initially controlled the spasm was 
later insufficient to produce the same degree of 
spasm reduction. They speculated that produc- 
tion of an antibody to the toxin could account 
for the decreased drug effect. In a later report, 
Scott, Kennedy, and Harrison! observed a re- 
duced response with early reinjection of mus- 
cles. They postulated that the decreased drug 
effect resulted from a large inactive protein 
fragment that blocked the nerve terminal 
against absorption of new toxin. We report the 
lack of antibody production to botulinum toxin 
in 28 patients who received treatment for es- 
sential blepharospasm, hemifacial spasm, and 
strabismus. 


ae ee ee 
Subjects and Methods 
re Ae REN S ie ke 


Two of us (A.W.B. and R.G.) collected blood 
samples from patients treated with one or more 
doses of botulinum toxin for either strabismus 
or conditions with uncontrollable facial muscle 
spasm (Figure). Seventeen patients had essen- 
tial blepharospasm or Meige’s syndrome. 
Meige’s syndrome includes blepharospasm, as 
well as uncontrollable chewing, lip pursing, 
and dysarthria. Seven had hemifacial spasm 
and four had received botulinum A toxin for 
strabismus. 

Fifty-seven doses of botulinum toxin were 
administered to 28 patients before the final 
antibody sample collection: 16 patients re- 
ceived one botulinum toxin treatment, three 
patients received two treatments, four patients 
had three treatments, two patients had four 
treatments, and three patients received five 
treatments. 

At one center, blood samples were obtained 
at random intervals after one or more injections 
of botulinum toxin. At the other, samples were 
collected in a prospective serial manner. 

The 11 serum samples collected at random 
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Figure (Biglan and associates). 
This graph depicts the relationship 
of the number of units of 
botulinum toxin administered with 
the time of the collection of serum 
for the antibody determination. 
The time period is represented in 
months from the date of the first 
injection of botulinum toxin. The 
number of units of botulinum toxin 
injected is presented as the numer- 
ic value plotted on the graph. The 
solid circles represent the collec- 
tion of the blood sample for anti- 
body analysis. EB, essential bleph- 
arospasm; HFS, hemifacial spasm; 
ET, esotropia; VI P, sixth cranial 
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intervals were separated and refrigerated and 
then analyzed as a group with a counter- 
electrophoresis technique. 
Counterelectrophoresis to detect antibody to 
botulinum toxin is performed by preparing a 
1% suspension of agarose in pH 8.6, 0.05 ionic 
strength, barbital buffer. The agar was placed 
onto glass slides and wells 4 mm in diameter 
with an edge-to-edge distance of 3 mm were cut 
into the agar. Electrophoresis was carried out 
at 175 V; undiluted antigen was placed in the 
cathodal well and twofold dilutions of the pa- 
tient’s serum in the anodal well. Undiluted, 
1:2, 1:4, and 1:8 serum dilutions were used. 


-. Electrophoresis was conducted for 60 minutes 


-after which the plates were washed in saline 
and briefly dipped into 1% tannic acid. The 
presence of precipitin lines was determined 
~ visually. 


9 10 


The sera from the 17 patients at the Universi- 
ty of Wisconsin were submitted for serum anti- 
body determination by a standard mouse le- 
thality bioassay. 

In this technique, the sample sera are incu- 
bated with known standards of botulinum 
toxin, and then injected into mice to observe 
any protective effect. 

Controls consisted of sera from six patients 
collected before any injection with botulinum 
toxin. 





Results 





No antibodies to the botulinum toxin antigen 
were found by either assay. This indicates that 


less than 0.001 international unit of antitoxin ` 
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was present per milliliter of sera (1 IU should 
neutralize 10,000 mouse LD;»).” 





Discussion 





Botulinum toxin is an accepted adjunct to the 
management of strabismus and repeat injec- 
tions are required for 40% of the patients treat- 
ed (A. B. Scott, unpublished data). Larger 
doses of botulinum toxin are necessary to con- 
trol blepharospasm.*” Ten to 40 units of 
botulinum toxin usually provides temporary 
control of this disabling condition. This drug 
frequently controls the spasm well enough that 
patients may delay or avoid extensive surgical 
procedures." Increasing doses of toxin are 
required by some patients to achieve an effect 
equal to that of the initial injection. In other 
words, the same dose as the initial injection 
does not achieve as effective relaxation of the 
spasm as the original injection.®*" Because of 
these observations, there has been concern that 
repeated use of botulinum toxin could cause 
antibody production, thus altering the dose- 
response curve and possibly decreasing the 
usefulness of this drug. 

Active immunity to a toxin can be induced by 
administering small doses of attentuated forms 
of the toxin. This principle has been used to 
establish tetanus immunization programs. 
Some substances are more likely to produce 
antibodies than others. However, the precise 
factors that determine the antigenicity of a 
substance are unclear. The toxins of Clostridium 
botulinum and C. tetanus have similarities. The 
molecular weight of botulinum A toxin is 
900,000. In an acid medium, this protein can 
undergo hydrolysis into smaller proteins con- 
sisting of a neurotoxin and hemagglutinin frag- 
ments. However, the purified neurotoxin has a 
molecular weight of 150,000 and is composed of 
a heavy chain (mol. wt. 97,000) and a light 
chain (mol. wt. 53,000) held together by at least 
one disulfide bond.!*!8 The toxin of tetanus has 
a similar molecular weight (67,000). 

It is reasonable to be concerned about 
botulinum toxin antibody production. Because 
of its potency and untoward side effects, expe- 
rience with the immune response to botulinum 
toxin is meager. Reames and associates” have 
shown that botulinum toxoids can produce an 
immune or antibody response in humans with 
as little as two doses given eight weeks apart. 


Scott? was able to produce a humoral antibody 
in a primate with a pentavalent toxoid, and this 
procedure reduced the effect of subsequent 
botulinum toxin injections both systemically 
and locally. However, with multiple injections 
of smaller concentrations of toxin, human pa- 
tients did not show a tendency toward toler- 
ance when they were treated for strabismus.’ 
Scott speculated the antibodies were not 
formed because the doses used to treat strabis- 
mus were below the threshold of recognition of 
the immune system and that repeated injec- 
tions were a practical consideration. The total 
dose of botulinum toxin used to control blepha- 
rospasm is, however, much larger than the 
dose of toxin required to manage strabismus. 
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Orbital Osteoma in Gardner’s Syndrome 


William E. Whitson, M.D., James C. Orcutt, M.D., and Marcus D. Walkinshaw, M.D. 


A 30-year-old woman developed proptosis 
secondary to a left ethmoidal compact osteo- 
ma. At age 29 years, a mandibular eburnated 
(ivory) osteoma was excised. At age 25 years, 
multiple adenomatous polyps of the colon 
were resected. Her father, age 61 years, had 
multiple intestinal polyps and bilateral man- 
dibular osteoma. A 24-year-old sister had an 
osteoma of the forehead. 

Gardner’s syndrome is an autosomal domi- 
nantly inherited disorder characterized by in- 
testinal polyposis, various skin and soft tissue 
tumors, and osteomas of the bony skeleton. 
Orbital osteomas occur rarely. 


GARDNER’S SYNDROME is characterized by in- 
testinal polyposis, various skin and soft tissue 
tumors, and osteomas of the bony skeleton.'” 
In the 1950s, Gardner and associates’ postulat- 
ed that the inheritance pattern of the colonic 
and extracolonic tumors was autosomal domi- 
nant. Gardner believed that a single pleiotropic 
gene was responsible for controlling the proc- 
ess that led to all three manifestations. The 
penetrance of the gene is essentially 100%°' but 
considerable variation in expressivity exists. 
The risk of developing colonic adenocarcinoma 
approaches 100%°*; therefore, total colectomy 
has been suggested as a prophylactic mea- 
sure.” Other manifestations that have been 
associated with Gardner’s syndrome include 
dental abnormalities, mesenteric fibrosis, gas- 
tric polyps, duodenal polyps, periampullary 
carcinoma, desmoid tumors, and lymphoid hy- 
perplasia of the terminal ileum.®""! 
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Osteomas comprise 0.6% to 2.5% of all orbital 
mass lesions in adults*” but have rarely been 
reported in association with Gardner’s syn- 
drome.”''” We studied a 30-year-old woman 
with Gardner’s syndrome and progressive 
proptosis caused by a medial orbital wall 
osteoma. 


Case Report 


A 30-year-old woman with Gardner’s syn- 
drome had progressive proptosis of the left eye 
present for at least one month. A small osteoma 
of the left orbit had been noted on skull X-ray 
films taken nine months before this visit during 
presurgical evaluation of a left mandibular os- 
teoma. The mandibular osteoma, which had 
been slowly enlarging over the previous six 
years, was removed at age 29 years. Histologic 
examination of this tumor showed an ivory 
osteoma. 

The patient underwent a gastrointestinal ex- 
amination at age 25 years including barium 
enema and colonoscopy. Biopsy studies of sev- 
eral small polypoid tumors were done and 
interpreted as adenomatous polyps. Two years 
later a prophylactic subtotal colectomy with 
ileoproctostomy was performed. Multiple co- 
lonic polyps without malignant change were 
noted. 

The patient’s 61-year-old father had a com- 
plete colectomy in 1975 after multiple polypec- 
tomies over several years’ duration showed 
malignant degeneration. He also has bilateral 
mandibular osteomas. A 20-year-old brother 
was born with a cyst on his back. The patient’s 
24-year-old sister had an osteoma removed 
from her forehead. A 29-year-old sister has no 
phenotypic evidence of Gardner’s syndrome. 

Visual acuity with contact lenses was R.E.: 
20/20 and L.E.: 20/25 +2. Results of pupil and 
slit-lamp examinations were normal in both 
eyes. Tensions were 16 mm Hg in both eyes. 
External examination disclosed 3.5 mm of prop- 
tosis of the left eye. The left eye was laterally 
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Fig. 1 (Whitson, Orcutt, and Walkinshaw}. Coronal (left) and axial (right) computed tomography showing a 
large, bone-density mass in the left orbit originating from the medial orbital wall. Several small osteomas are 
present in the ethmoid air cells. 


displaced 1 mm, but showed no vertical dis- 
placement. There was moderate resistance to 
retropulsion of the left globe. The fundus of the 
right eye showed an area of congenital retinal 
pigment epithelial hypertrophy but was other- 
wise normal. The fundus of the left eye was 
normal. Visual fields were normal in both eyes. 

Orbital computed tomography disclosed a 
large, broad-based, bone-density mass arising 
from the left medial orbital wall (Fig. 1). Several 
smaller masses of similar density were present 
in the ethmoid air cells. Masses were also no- 
ted in the right inferior maxillary sinus and on 
the right temporomandibular joint. These 
masses were all thought to be consistent with 
osteomas. 

Two months after her initial visit the patient 
experienced an episode of left-sided sinusitis 
and mild pain with movement of the left eye. 
There was no associated diplopia or decreased 
vision. Treatment with oral antibiotics com- 
pletely resolved the sinusitis. 

During the ensuing five months, progres- 
sive proptosis of the left eye was noted. 
Exophthalmometry showed 5 to 6 mm of prop- 
tosis in the left eye with 4 mm of lateral dis- 
placement and 2 mm of downward displace- 
ment. The visual acuity was unchanged and 
the patient denied diplopia. Repeat computed 
tomography showed growth of the orbital os- 
teoma. 

Because of the rapid increase in globe dis- 
placement the patient elected to have the or- 
bital osteoma removed. This was accomplished 
by using a bitemporal coronal incision and 


reflecting the flap to provide access to the orbit 
(Fig. 2). The osteoma, which originated from 
the ethmoid bone along the medial orbital 
wall (Fig. 3), was removed without complica- 
tions and the patient experienced an unevent- 
ful recovery with complete resolution of the 
proptosis. 


Lees Rabat birt HE oT A raana iLAN a a erm E artean AAT araa A pant aA 


Results 
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On gross examination, the tumor was pink- 
white in color, rock-hard, and measured 1.7 x 
2.4 cm (Fig. 4, inset). A cut surface showed 
concentric rings of a bright yellow material. 
The tumor was decalcified in 5% formic acid. 
Microscopic examination (Fig. 4) showed a 
dense external layer of bone arranged in a 
lamellar pattern with normal-appearing osteo- 
cytes. A thin periosteal layer covered the orbit- 
al surfaces of the tumor. Internally, multiple 
haversian canals with concentric lamellae of 
bone formation were noted (Fig. 5). No mitotic 
figures were found. Pathologic diagnosis was 
osteoma, compact type. 
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Discussion 
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The first published case of an orbital osteoma 
was reported by a Veiga in 1586. Reese™ noted 
an orbital osteoma in one of 174 cases of surgi- 
cally verified orbital tumors. Forrest,’ in a re- 
view from the Registry of Ophthalmic Patholo- 
gy at the Armed Forces Institute of Pathology, 
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Fig. 2 (Whitson, Orcutt, and Walkinshaw). Left, The surgical approach to the orbital osteoma utilized a 
bitemporal coronal incision with inferior reflection of the flap. Right, Optimal visualization of the osteoma was 


obtained by this approach. 


found five osteomas in 184 primary intraorbital 
tumors. 

Orbital osteomas most often originate from 
the bones lining the paranasal sinuses. In a 
series of 458 sinus osteomas, Malan” noted that 
38.9% occurred in the frontal sinus, 24% in the 
ethmoid sinus, 9% in the maxillary sinus, and 
1.5% in the sphenoid sinus. The origins of the 
remainder were either external or not deter- 
mined. Wilkes and associates® found orbital 
involvement in 12 of 37 patients with osteomas 
of the paranasal sinuses. 

Three theories exist to explain the occurrence 
of osteomas: the developmental theory, the 
infection theory, and the trauma theory. The 
developmental theory proposed by Arnold” 
states that osteomas frequently occur at the 
junction of the frontal and ethmoid bones, 
bones that are derived from membranous and 
endochondral elements, respectively. This fol- 
lows Conheim’s” supposition that tumor 
growth usually occurs where tissues of differ- 
ent embryologic origin abut. The infection the- 
ory"! proposes that a chronic low-grade sinusi- 
tis could stimulate osteoblastic more than 
osteoclastic activity and result in an osteoma. 
The trauma theory™ states that acute or remote 
trauma of the paranasal sinuses might stimu- 





Fig. 3 (Whitson, Orcutt, and Walkinshaw). The 
osteoma as it originated from the ethmoid bone 
along the medial orbital wall, occupying a consider- 
able portion of the orbit. 
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late bone development to form an osteoma. 
None of these theories adequately explain the 
presence of osteomas in all of the locations 
where they may occur. 

Garretson™ divides osteomas into three main 
groups: the eburnated, the compact, and the 
spongiose types. The eburnated type, also 
known as an ivory osteoma, consists of solid 
bone without haversian canals. The compact 
type has an exterior similar to the eburnated 
type, but interiorly has haversian canals with 
concentric lamellae of bone formation. The 
spongiose type is formed primarily of connec- 
tive tissue with large areas of new-bone forma- 
tion. Osteomas of various types may occur in 
the same individual. Our patient showed a 
mandibular eburnated and an orbital compact 
type osteoma. 
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Fig. 4 (Whitson, Orcutt, and Wal- 
kinshaw). Inset, The excised osteo- 
ma measured 1.7 x 2.4 cm. It was 
pink-white in color, rock-hard, and 
had a smooth surtace. Microscopic 
section, The osteoma was com- 
posed of a dense external layer of 
bone arranged ina lamellar pattern 
with normal osteocytes. A thin per- 
iosteal layer covers the orbital sur- 
face of the tumor (hematoxylin and 
eosin, X 200). 


Orbital osteomas with ethmoidal origin often 
cause a slowly progressive proptosis which 
may lead to loss of the globe to exposure if left 
untreated.“ Disk swelling’ and extraocular 
motility deficits may also occur. Sphenoid 
osteomas may involve the optic nerve early in 
their course with resultant optic atrophy or 
disk edema.” 

Most extraorbital osteomas are asymptomatic 
but diplopia, orbital or paranasal sinus pain, 
and headaches are common symptoms of orbit- 
al osteomas. Gaze-evoked amaurosis” has been 
reported in a 16-year-old boy with an ethmoid 
osteoma. 

Surgical removal is usually required for 
symptomatic orbital osteomas. The exact ap- 
proach depends upon the location of the 
tumor. Rizzuti® suggests a conjunctival or skin 





Fig. 5 (Whitson, Orcutt, and Wal- 
kinshaw). The central portion of 
the osteoma contained multiple ha- 
versian canals with concentric la- 
mellae of bone. Vascular elements 
are present within the haversian 
canals (hematoxylin and eosin, 


x 200). 
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incision as close to the tumor as possible. Rawe 
and VanGilder* believe that osteomas confined 
to the orbit or sinuses are best removed trans- 
orbitally or by a direct sinus approach. Osteo- 
mas with intracranial extension require a neu- 
rosurgical approach. A bitemporal coronal flap 
was used in our case to provide optimal visuali- 
zation for removal of the ethmoid osteoma 
through the orbit. This allowed an excellent 
cosmetic and functional result. 

Skeletal abnormalities are routinely seen in 
patients with Gardner’s syndrome. Localized 
cortical thickening in the long tubular bones 
has been reported as the most frequent radio- 
logic finding,” but osteomas of the calvarium 
and paranasal sinuses are also common. Chang 
and associates” believe osteomas of the man- 
dibular rami are characteristic of Gardner's 
syndrome. 

There have been three previous reports of 
orbital osteomas occurring in patients with 
Gardner’s syndrome.*"” Other ophthalmic 
manifestations that have been reported to 
occur in association with Gardner’s syndrome 
include angioid streaks,* epidermal cysts of 
the eyelid skin,*® and multiple patches of con- 
genital hypertrophy of the retinal pigment epi- 
thelium.” Lewis and associates” have pro- 
posed that multiple or bilateral patches of 
congenital hypertrophy of the retinal pigment 
epithelium may be a marker in those individu- 
als at risk for Gardner’s syndrome, and are 
readily seen early in life before the develop- 
ment of any other phenotypic characteristics. 
Interestingly, our patient had a patch of con- 
genital retinal pigment epithelial hypertrophy 
but it was singular and unilateral. No other 
family members were available for examina- 
tion. 

Orbital osteomas are uncommon causes of 
orbital mass lesions making up 0.6% to 2.5% of 
all primary orbital tumors in adults. The 
ophthalmologist should consider the possibili- 
ty of Gardner’s syndrome in patients with an 
orbital osteoma. History and physical examina- 
tion should be carried out with appropriate 
referral as indicated. 
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Lacrimal Drainage Obstruction From Lacrimal Sac 


Infiltration by Lymphocytic Neoplasia 


Ross S. Benger, F.R.A.C.O., F.R.A.C.S, and Bartley R. Frueh, M.D. 


In two patients, a 52-year-old woman with 
chronic lymphocytic leukemia and a 71-year- 
old woman with malignant lymphoma, lym- 
phocytic neoplasia infiltrated the lacrimal sac, 
obstructed the lacrimal drainage system, and 
resulted in acute or chronic dacryocystitis. The 
prognosis of lymphocytic neoplasia is suffi- 
ciently good that definitive treatment is usual- 
ly warranted. Both patients benefitted from 
dacryocystorhinostomy with placement of sili- 
cone tubing in concert with management of 
the neoplasia and hemoglobin level. 


LACRIMAL SAC involvement by neoplastic 
lymphocytic infiltration is infrequent in con- 
trast to involvement by primary tumors. We 
treated two patients in whom lymphocytic neo- 
plasia infiltrated the lacrimal sac, producing 
obstruction of tear drainage and secondary 
dacryocystitis. Both were successfully treated. 


Case Reports 


Case 1 

A 52-year-old woman had a one-month histo- 
ry of right-sided epiphora, intermittent puru- 
lent discharge from the right eye, and swelling 
in the right lacrimal sac region. She had been 
treated with oral amoxicillin and topical 
neomycin-polymyxin B-bacitracin mixture with- 
out relief. She had been first treated for chronic 
lymphocytic leukemia five years earlier; a re- 
currence with onset four months before our 
examination was being treated with chloram- 
bucil and prednisone. 


Accepted for publication Nov. 8, 1985. 
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Her corrected visual acuity was 20/20 bilater- 
ally and the intraocular findings were normal in 
each eye. An 11 x 8-mm mass in the region of 
the right lacrimal sac had a rubbery consisten- 
cy. The lacrimal puncta on the right side were 
patent and in normal positions. Pressure on the 
lacrimal sac mass produced no reflux, even 
after a canalicular probe had been introduced 
to open the valve of Rosenmuller. Fluid irrigat- 
ed through the right lower lacrimal punctum 
did not pass into the nose. Mucopurulent mate- 
rial obtained by percutaneous needle aspira- 
tion from within the lacrimal sac mass yielded 
no growth on microbial culture. 

The patient’s chlorambucil was discontinued 
for ten days. On admission, her platelet count 
was 59,000/mm’. After receiving a preoperative 
transfusion of 6 units of platelets, she under- 
went a right dacryocystorhinostomy under 
local anesthesia. The inferior half of the lacri- 
mal sac was obliterated by a mass; the superior 
half of the lacrimal sac was displaced laterally 
and contained pus. The thickened wall of the 
residual lacrimal sac underwent biopsy. Sili- 
cone intracanalicular tubes were inserted after 
the posterior flaps were sutured and were 
placed intranasally before the anterior flaps 
were also sutured. The patient was treated with 
500 mg of cephalexin four times a day for one 
week because of her continued prednisone 
therapy. 

Postoperatively the wound healed well and 
the infection resolved. The patient had no fur- 
ther epiphora and the silicone tubing was re- 
moved nine months postoperatively. A pri- 
mary dye test two months later was positive. 
The patient reported 40 months postopera- 
tively that she had had no further tear drainage 
problems or recurrence of the lacrimal sac 
mass. Her chronic lymphocytic leukemia was 
in remission. 

The specimen of lacrimal sac wall submitted 
for histopathologic examination showed exten- 
sive lymphocytic infiltration and some fibrosis, 
consistent with chronic lymphocytic leukemia, 
chronic inflammation, or both (Fig. 1). 
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Fig. 1 (Benger and Frueh). Case 1. Left, Histologic section of tear sac biopsy specimen showing lymphocytic 
infiltration (hematoxylin and eosin, x 4). Right, Higher-power view (x25). 


Case 2 

A 71-year-old woman had a four-month his- 
tory of a mass in the region of her left lacrimal 
sac and left-sided epiphora. Thereafter, she 
noted that the mass would enlarge; drainage of 
pus and clear fluid through the overlying skin 
followed. Treatment with topical ocular and 
systemic antibiotics were of no benefit. Four 
years earlier, she had been found to have a 
diffuse malignant lymphoma. Treatment at the 
time of our examination included cyclophos- 
phamide, Dyazide, and naproxen. 

Her corrected visual acuity was 20/25 bilater- 
ally; there were early nuclear cataracts but the 
ocular findings were otherwise normal. There 
was inflammation around two small fistulas in 
the skin overlying the left lacrimal sac. The left 
upper and lower lacrimal puncta were patent 
and in normal positions. Irrigation through the 
upper punctum resulted in saline flowing from 
each fistula but not into the nose. Oral tetracy- 
cline taken preoperatively diminished but did 
not eliminate the inflammation and fistulous 
drainage. 

When the patient was admitted for dacryo- 
cystorhinostomy, her hematocrit level was 27% 
and her platelet count was 70,000/mm*. The 
patient’s internal medicine specialist viewed 
these results as stable for her, and on his 


recommendation 3 units of platelets were trans- 
fused preoperatively and 1 unit of whole blood 
intraoperatively. A  dacryocystorhinostomy 
was performed with the patient under local 
anesthesia. The markedly thickened nasal and 
lacrimal sac tissues underwent biopsy, as did 
the friable bone between them. After suturing 
the posterior flaps, we introduced silicone can- 
alicular tubing, placing the tubing intranasally, 
and the sutured the anterior flaps. 

The postoperative hematocrit level was 31%. 
The patient was treated with oral erythromycin 
for ten days after surgery. The wound healed 
uneventfully, the lacrimal sac fistulas closed, 
and the infection and epiphora resolved. The 
silicone tubing was removed ten months post- 
operatively. A primary dye test performed ten 
weeks later was positive. The patient was still 
free of epiphora and lacrimal sac infection 21 
months postoperatively. 

Histologically the lacrimal sac wall, nasal 
mucosa, and intervening bone were all infiltrat- 
ed by small-cell malignant lymphoma (Fig. 2). 


Discussion 


Reports of lymphocytic infiltration of the lac- 
rimal sac in lymphocytic neoplasia have been 
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Fig. 2 (Benger and Frueh). Case 2. Histologic section of tear sac biopsy specimen showing infiltration by small 
cell malignant lymphoma. Left, Lacrimal sac wall (hematoxylin and eosin, x 25). Right, Lacrimal sac stroma with 
goblet cells (hematoxylin and eosin, X 25). 


rare. Sulzer and Dulcos,' Pascheff,* and Weve’ 
reported lymphomatous involvement of the 
lacrimal sacs without peripheral blood features 
of leukemia. 

Stokes’ described a patient who had had 
bilateral fistulas from enlarged lacrimal sacs for 
one year. There was symmetric enlargement of 
the lacrimal glands as well. Rhinologic exami- 
nation disclosed chronic hypoplastic ethmoidi- 
tis and maxillary sinusitis; because the patient 
was not considered fit to undergo nasal and 
sinus surgery, each lacrimal sac was removed. 
It was noted during surgery that the soft tissue 
around each lacrimal sac was edematous, and 
that the lacrimal sacs were enlarged with mark- 
edly thickened walls. Histopathologic exami- 
nation of the right sac showed features of lym- 
phocytoma or lymphocytic infiltration, with 
superimposed chronic pyogenic inflammation. 
An examination of the peripheral blood film 
gave findings were consistent with lymphatic 
leukemia. Subsequent physical examination 
showed non tender lymphadenopathy in the 
neck, axillae, and groin. No other follow-up 
was recorded. Cant’ described an 80-year-old 
woman with a six-month history of severe 
epiphora on one side and mild epiphora on the 
other. She was hospitalized for treatment of 
acute lymphatic leukemia. She had a firm swell- 


ing of rubbery consistency in the left lacrimal 
sac region, and the left lacrimal drainage sys- 
tem was not patent to a syringe. The right 
lacrimal sac was enlarged, but felt softer than 
the left, and the lacrimal drainage passages 
were patent to a syringer on that side. Staphylo- 
coccus aureus was cultured from the left lacrimal 
drainage passages; treatment with topical ocu- 
lar chloramphenicol did not relieve the epip- 
hora but cultures from the tear drainage system 
became negative. The greatly thickened left 
lacrimal sac was removed together with por- 
tions of the surrounding tissue. The left-sided 
epiphora resolved a few weeks after the dac- 
ryocystectomy. Histologically, the lacrimal sac 

walls were occupied almost entirely with ma- 
ture lymphocytes arranged in dense sheets sep- 
arated by some connective tissue. The connec- 
tive tissue and striated muscle fibers were 
normal, without any inflammatory changes or 
lymphocytic infiltration. The epithelium was 
normal and there were no other inflammatory 
cells and no evidence of fibrosis or chronic 
inflammation. The picture was consistent with 
a lymphocytic leukemia infiltrate. The patient 
responded to systemic corticosteroids, but 
when these were stopped because of untoward 
side effects, she died. Shortly before her death, 
the lacrimal glands enlarged. 
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Trevor-Roper® commented that infiltration of 
the lacrimal glands is much more common in 
leukemia than infiltration of the lacrimal sacs. 

Both of our patients had known histories of 
lymphocytic neoplasia. Each patient had uni- 
lateral dacryocystitis with epiphora which did 
not respond to topical and systemic antibiotics. 
The lacrimal sac appeared abnormal at the time 
of surgery in both and in one patient the nasal 
mucosa and intervening bone also appeared 
abnormal. Histopathologic examination show- 
ed local infiltration of the lymphocytic neopla- 
sia. Dacryocystorhinostomy with temporary 
silicone tube stenting of the canaliculi and 
osteum was successful in each patient. 

In a recent review, Rai and associates’ noted 
that the median survival of treated patients 
with the most advanced form of chronic lym- 
phocytic leukemia varies from 15 months in 
one recent series to 3.5 years in another. Ezdin- 
li and associates? noted that the median survi- 
val for 128 patients with nodular lymphocytic 
poorly differentiated lymphoma treated with 
chemotherapy was 7.8 years. The relatively 
favorable prognosis for patients with lympho- 
cytic neoplasia suggests that definitive treat- 
ment of lacrimal problems is warranted. 

A patient with lymphocytic neoplasia who 
has symptoms and signs of dacryocystitis may 
well have lymphocytic infiltration of the lacri- 
mal sac, producing obstruction and infection of 
the tear drainage system as secondary phenom- 
ena. The presence of a lacrimal sac mass or 
fistula and nonresponse to topical and systemic 
antibiotics may further suggest such infiltra- 
tion. Dacryocystorhinostomy in concert with 


management of the patient’s systemic disease 
is recommended to restore tear drainage and 
resolve the infection. Three factors must be 
given special attention in these patients: 
whether medication being taken for the neopla- 
sia should be discontinued preoperatively; 
whether hemoglobin levels and platelet counts 
warrant transfusion before, during, or after 
surgery; and whether postoperative antibiotics 
are indicated because the patient is immuno- 
compromised. 
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EDITORIAL 





The Risk Posed by HTLV-IIl-Infected Corneal Donor Tissue 
Denis M. O’Day 


This month in THE JOURNAL, Salahuddin and 
associates report the isolation of human T-cell 
leukemia/lymphotropic virus type III (HTLV- 
III) from the corneal epithelium of a potential 
corneal donor. The report, following rapidly on 
the demonstration of the virus in tears and 
conjunctival epithelium in patients with AIDS, 
is further evidence of the widespread distribu- 
tion of the virus.'* Whether deeper ocular 
structures can also harbor the virus is as yet 
unknown. The authors were unable to detect 
virus in the corneal stroma, keratocytes, or 
endothelium, but clearly it is now prudent to 
regard these tissues as possible sites for infec- 
tion until more definitive studies have been 
performed. 


See also pp. 149-152 


As a result of this finding, attention is once 
more directed toward the risk of infection for 
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patients undergoing corneal transplantation. 
Unfortunately, there are substantial obstacles 
to a quick resolution of the problem. Little is 
known about the characteristics of the donor 
population, including, most importantly, the 
prevalance of HTLV-III seropositivity. It can be 
anticipated, however, that as the AIDS epidem- 
ic continues to intensify, the number of sero- 
positive donors will increase. 

How many donor corneas harbor the virus? 
Again, this information is not known. Neither 
is it known whether the amount of virus pres- 
ent in the tissue constitutes an infective inocu- 
lum, or whether infection is possible by this 
route. Thus, although a proven case of infec- 
tion following keratoplasty has yet to be recog- 
nized, it would be premature to dismiss the risk 
as minimal or nonexistent. 

Two screening techniques have been adopted 
by the Eye Bank Association of America to 
detect corneal donors infected with the virus. 
They are based on the identification of high- 
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risk individuals according to a profile devel- 
oped by the Centers for Disease Control in 
Atlanta, and the recognition of HTLV-III sero- 
positivity using the ELISA test. Unfortunately, 
as Pepose and associates‘ pointed out, neither 
method is completely foolproof. The risk is 
greatly reduced but it may still be possible for 
an infected donor to provide tissue for corneal 
transplantation. 

The problem posed by the risk of transplant- 
ing infected corneal tissue is one that is shared 
by other surgeons involved in tissue transplan- 
tation. There is, however, one important differ- 
ence between corneal transplantation and the 
transplantation of major organs. Those proce- 
dures are life-saving so that the level of risk, 
with appropriate screening techniques, may be 
justified in view of the gravity of the situation 
for the patient. Corneal transplantation, on the 
other hand, is less urgent for many patients. 
Therefore, the risk-benefit ratio needs to be 
considered carefully. Screening techniques will 
do much to reduce the risk but, until a fool- 
proof method of safeguarding tissue is devel- 
oped, scrutiny of the indications for kerato- 
plasty is essential. 

The AIDS epidemic has already presented 
physicians with many challenges. This latest 
finding, that of HTLV-III virus in the corneal 
epithelium of a potential donor, forces us to 
look carefully to the safety of our patients, 


while we strive to eliminate whatever risk it 
imposes. 


Reprint requests to Denis M. O’Day, Department 
of Ophthalmology, Vanderbilt University School of 
Medicine, Nashville, TN 37232. 
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Toxoplasmic Retinochoroiditis as an 
Initial Manifestation of the Acquired 
Immune Deficiency Syndrome 
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Patients with the acquired immune deficien- 
cy syndrome (AIDS) usually seek medical at- 
tention because of weight loss, fever, and 
lymphadenopathy. Ocular manifestations are 
common but are typically reported to be associ- 
ated with widespread disease.'* We treated a 
patient with AIDS whose initial symptom was 
blurred vision. 

A 28-year-old man was examined in Septem- 
ber 1984 by his ophthalmologist because of 
blurred vision in his right eye. Visual acuity in 
his affected eye was 20/30 because of peripheral 
retinochoroiditis and vitritis. By November, 
the patient’s visual acuity had decreased to 
hand movements. At that time he also com- 
plained of dysphagia and a skin rash. He was 
hospitalized and the diagnoses of cutaneous 
and perianal herpesvirus infection and Candida 
esophagitis were established. Pertinent labora- 
tory studies showed lymphopenia and a 
helper-to-suppressor T-lymphocyte subset 
ratio of 0.1 (normal, 1.0 to 2.2). The patient’s 





loma involving the retina and choroid. Necrotic cysts 
of Toxoplasma were present in the granuloma. Inset, 
Several preserved cysts (arrow) were found in adja- 
cent gliotic retina (hematoxylin and eosin). 


serum was positive for HLTV-III antibody by 
enzyme-linked immunosorbent assay. 

By January 1985, the right eye was blind and 
visual acuity in the left eve had deteriorated to 
20/60 because of peripheral retinochoroiditis. 
The right eye was enucleated in March 1985, 
Viral, bacterial, and fungal cultures of vitreous 
were negative. Vitreal ELISA titer for Toxoplas- 
ma was positive in dilution fivefold greater than 
serum. Histopathologic examination of the eye 
disclosed toxoplasmic retinochoroiditis (Fig- 
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ure). The patient subsequently developed pro- 
gressive encephalopathy with ataxia. Comput- 
ed tomography showed generalized cerebral 
atrophy, but no focal lesions. Cerebrospinal 
fluid examinations showed mild pleocytosis 
and slightly increased protein. All cultures 
were negative. 

The distinction between recently acquired 
toxoplasmic retinochoroiditis and reactivation 
of a dormant lesion may be difficult to make. 
Our patient had no history suggesting previous 
ocular inflammatory disease, nor did he have 
any toxoplasmic satellite lesions clinically. Al- 
though these findings tend to support the be- 
lief that the retinochoroiditis was newly ac- 
quired, the lack of other manifestations of 
systemic toxoplasmosis argue against it. 

Although toxoplasmic encephalitis is a com- 
mon complication of AIDS, ocular toxoplasmo- 
sis is not.'* In two previously reported cases, 
toxoplasmic retinochoroiditis was associated 
with fulminant encephalitis and was not an 
early manifestation of AIDS.*4 The clinical 
course of the encephalopathy with ataxia in our 
patient with absence of focal findings was more 
characteristic of the subacute encephalitis seen 
in AIDS than toxoplasmic encephalitis.’ Oph- 
thalmologists should be aware that opportunis- 
tic infection of the eye may be the initial mani- 
festation of AIDS. 
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Choroidal Malignant Melanoma 
Appearing as Acute Panophthalmitis 


David Pizzuto, M.D., 

Vincent deLuise, M.D., 

and Neal Zimmerman, M.D. 

Waterbury Hospital Health Center (D.P., V.deL., 


and N.Z.) and the Southern New England Regional 
Eye Center (V.deL. and N.Z.). 


Inquiries to Vincent deLuise, M.D., Southern New En- 
gland Regional Eye Center, 87 Grandview Ave., Water- 
bury, CT 06708. 

In an eye with clear media, the diagnosis of 
choroidal malignant melanoma is usually made 
by clinical observation using indirect oph- 
thalmoscopy and corroborated by diagnostic 
ultrasonography and fluorescein angiography. 
Problems may appear, however, in an eye with 
opaque media or when the ophthalmic mani- 
festations are atypical. We examined a patient 
with septic meningitis who developed sudden 
ocular pain, panophthalmitis, and glaucoma as 
the initial manifestations of a necrotic choroidal 
malignant melanoma. 

An 89-year-old man with insulin-dependent 
diabetes was admitted to the Waterbury Hospi- 
tal Health Center on Aug. 15, 1984, with pre- 
sumed sepsis. He had been found to have a 
choroidal nevus in his left eye in 1972. Admis- 
sion blood cultures were positive for Streptococ- 
cus pyogenes and treatment was begun with 
intravenous penicillin. 

Ninety-six hours after admission, the patient 
became lethargic and developed sudden left 
ocular pain and orbital proptosis (Fig. 1). Visu- 





Fig. 1 (Pizzuto, deLuise, and Zimmerman). Sud- 
den left ocular proptosis, with periocular subcon- 
junctival hemorrhage. There was a dense cataract 
and the globe was hard to palpation. 
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Fig. 2 (Pizzuto, deLuise, and Zimmerman). Left, Necrotic choroidal melanoma. The retinal pigment 
epithelium is outlined by arrows. Note the colonies of bacteria (C). S, sclera (hematoxylin and eosin, x 15). 
Right, The optic nerve (N) is infarcted. Note the meningeal inflammation. (hematoxylin and eosin, x 15). 


al acuity was 20/400 in the right eye and no light 
perception in the left eye. The left globe was 
frozen in the orbit, and hard to palpation. The 
left anterior chamber was flat with a dense 
cataract, through which no view was obtain- 
able of the fundus. The right fundus displayed 
mild background diabetic retinopathy. An en- 
hanced computed tomographic orbital scan 
demonstrated homogeneously increased up- 
take of the left globe with no evidence of 
sinusitis. Ocular ultrasonography showed a 
mass emanating from the left posterior choroid 
consistent with choroidal malignant melano- 
ma. Because of the possibility of intraocular 
tumor and progressive pain in the nonseeing 
left eye, it was enucleated. 

Histopathologic studies disclosed a large ne- 
crotic choroidal malignant melanoma, with ex- 
tensive hemorrhage and surrounding panoph- 
thalmitis (Fig. 2, left). There was meningeal 
inflammation of the optic nerve (Fig. 2, right). 
Within the necrotic tumor mass, colonies of 
gram-positive cocci were identified. No tumor 
penetrated the sclera or emissary vessels. 

Choroidal malignant melanoma is the most 
common adult primary intraocular malignancy, 
manifesting itself insidiously with a variety of 
signs and symptoms depending on the tumor’s 
growth pattern and effect on adjacent ocular 
structures.’ Yanoff® found that 19 of 96 (20%) 
eyes with choroidal malignant melanoma had 
glaucoma. Fraser and Font? observed that 4.9% 
of 450 eyes with choroidal or ciliary body mela- 
noma displayed some form of ocular inflamma- 
tion (episcleritis, iridocyclitis, uveitis, endoph- 


thalmitis, or panophthalmitis) as the first 
clinical sign. 

The exact mechanisms underlying mela- 
noma-induced ocular inflammation are un- 
clear. As the melanoma enlarges it may outstrip 
its blood supply, leading to necrosis and secon- 
dary inflammation.’ Toxins released from ne- 
crotic melanoma cells may incite an inflamma- 
tory reaction,’ representing a host immune 
response against the tumor cells.* The intraocu- 
lar bacteria found on histopathologic examina- 
tion in this case suggest that the endophthalmi- 
tis may have been incited by bacteria seeding 
an eye that already harbored a melanoma. 

In this case it would have been reasonable to 
assume that the intraocular inflammation was 
the result of systemic infection, but an ultra- 
sound evaluation, ordered because of opaque 
media, disclosed the neoplasm. As this case 
clearly demonstrated, ultrasonographic testing 
of any eye with opaque media is desirable even 
when the clinical diagnosis appears obvious. 
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Removal of Fibrin Clot From 
Anterior Chamber in 
Endophthalmitis 


Richard M. Klein, M.D. 


Department of Ophthalmology, New Jersey College 
of Medicine and Dentistry. 


Inquiries to Richard M. Klein, M.D., 628 Cedar Lane, 
Teaneck, N] 07666. 

In eyes requiring vitrectomy for infectious 
endophthalmitis, the anterior chamber is al- 
most always filled with a fibrin clot that is 
firmly adherent to the iris. This fibrin mem- 
brane also coats the anterior surface of the 
intraocular lens in pseudophakic eyes. Because 
of this firm adherence to the iris, removal of the 
clot with the vitrectomy instrument is often 
impossible without damaging the iris. Removal 
of the clot is, however, important for several 
reasons: (1) to culture the infecting micro- 
organism; (2) to examine the clot microscopical- 
ly for micro-organisms (these organisms are 
often seen in the clot); (3) to remove the bulk of 
infected material from the anterior segment; (4) 
to permit the free flow of intraocular antibiotics 
between the anterior and posterior segments of 
the eye; and (5) to allow a clear view of the 
posterior segment, especially in pseudophakic 
eyes. Visualization of the posterior segment 
without removal of this fibrin membrane is 
usually poor in endophthalmitis. 

I have found a simple method of loosening 
the clot so that it can be aspirated into the 
vitrectomy instrument or lifted from the ante- 
rior chamber with a forceps. A Barraquer 
cyclodialysis spatula is inserted into the ante- 
rior chamber through a needle-knife incision in 
the corneoscleral limbus at the 3 o’clock meridi- 


an. The surface of the iris is swept from the 
angle toward the pupil in both the inferior and 
superior parts of the anterior chamber. The 
entire clot can usually be freed from the iris 
with just these two sweeps of the spatula. This 
maneuver can be repeated through a second 
limbal incision at the 9 o’clock meridian but this 
second incision is usually not necessary. 

During the past six years, I have used this 
maneuver as part of vitrectomy for acute en- 
dophthalmitis in 42 cases. There was minor, 
self-limited bleeding on the surface of the iris in 
eight of these cases. No other adverse effects 
were encountered. 


Two-Hand Dissection Technique 
During Closed Vitrectomy for 
Retinopathy of Prematurity 


Michael T. Trese, M.D. 


Department of Ophthalmology, Michigan State Uni- 
versity, William Beaumont Hospital. 


Inguiries to Michael T. Trese, M.D., 3535 W. 13 Mile 
Rd., Royal Oak, MI 48072. 

Surgery for retinopathy of prematurity can 
be either closed or open-sky vitrectomy.’* The 
advantage of open-sky vitrectomy is that the 
retrolenticular membrane can be dissected with 
a two-hand technique. This two-hand tech- 
nique allows one hand to grasp the retrolenti- 
cular membrane with a forceps while the other 
uses scissors to dissect the membrane free in a 
delaminating fashion. The disadvantage of 
open-sky vitrectomy is that the child is exposed 
to the additional risks of corneal transplanta- 
tion. 

Conventional closed vitrectomy for retinopa- 
thy of prematurity requires hand-held infusion 
and a second hand for scissors dissection. 
Using sutured infusion cannulas is not possible 
posterior to the iris because of instability and 
the absence of a pars plana in the infant. Su- 
tured infusion cannulas at the corneoscleral 
limbus distort the cornea so that a nondistorted 
view of the posterior pole is not possible. Addi- 
tionally, a hand-held infusion cannula does not 
allow a light pipe to be used to dissect the 
posterior pole. Infusion light pipes have been 
developed but these have a larger diameter 
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which can lead to difficulty in the already 
crowded anterior segment. 

My colleagues and I have developed a tech- 
nique for effectively dissecting retrolenticular 
membranes and dealing with anterior loop trac- 
tion. This technique allows two-hand dissec- 
tion during closed vitrectomy. We have used 
this technique in over 30 consecutive eyes. 

After entering the globe with a 23-gauge 
infusion needle and MVR blade in the horizon- 
tal meridian, we perform a lensectomy. We use 
diathermy to control active and potential bleed- 
ing sites. Fluid infusion is then replaced with 
sodium hyaluronate which maintains the shape 
of the globe while a second 20-gauge incision is 
made in the horizontal meridian at the site of 
the previous 23-gauge fluid infusion. We use 
the second incision to introduce forceps with 
which the retrolental membrane can be grasped 
and dissected from the retina. Sodium hyaluro- 
nate is added under minimal pressure to move 
the retina away gently, allowing safer and more 
complete dissection. As the posterior pole is 
approached, a 20-gauge light pipe can be used 
to aid in visualization of the retina during 
dissection of the epiretinal tissue. During this 
dissection a broken cover slide resting on a 
drop of sodium hyaluronate placed on the cor- 
nea is used to allow visualization of the posteri- 
or pole. This technique is preferable because 
the cornea is frequently not large enough to 
accommodate the standard operating contact 
lens. When dissection is complete, the sodium 
hyaluronate is exchanged for balanced salt so- 
lution or air. We are careful to avoid injecting 
the sodium hyaluronate under great pressure 
because this can lead to iatrogenic retinal tears. 

Two-hand dissection is most helpful in devel- 
oping a tissue plane in difficult dissections such 
as occur in retinopathy of prematurity. Sodium 
hyaluronate causes an increase in intraocular 
pressure after anterior segment procedures and 
therefore we evacuate it at the end of the 
procedure. It has not been our impression that 
sodium hyaluronate increases the rate of repro- 
liferation in children treated with this tech- 
nique. It will require further tissue culture 
experiments to be certain of the effect of sodi- 
um hyaluronate on reproliferation, but to date 
we have found no increased clinical risk and 
have been able to operate successfully even on 
eyes with totally closed funnel detachments 
which previously had a poor prognosis for 
reattachment. 
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Metastatic Eyelid Carcinoma 


John M. Weiner, F.R.C.P.A., 
Peter N. Henderson, F.R.A.C.O., 
and James Roche, F.R.A.C.O. 


Royal Victorian Eye and Ear Hospital, Melbourne, 
and Colac, Victoria. 


Inquiries to John M. Weiner, F.R.C.P.A., C. H. Greer 
Pathology Laboratory, Royal Victorian Eye and Ear Hos- 
pital, East Melbourne, 3002, Australia. 

Arnold, Bullock, and Foos! recently de- 
scribed 38 reported cases of metastatic eyelid 
carcinoma and added two of their own. 

We reviewed 2,023 eyelid biopsy specimens 
on file at our hospital for the years 1970 to 1984 
(Table). We identified three cases of metastatic 
eyelid carcinoma. One had metastasized from 
the breast but was present in the eyelid in 
conjunction with an orbital metastasis; thus it 
was excluded as a true solitary eyelid metasta- 
sis. The other two metastasized from primary 
sites which, to our knowledge, have not been 


TABLE 
LESIONS OF THE EYELIDS FROM 1970 TO 1984 


LESIONS NO. 
Benign 1,545 
Malignant 
Basal cell carcinoma 422 
Squamous cel! carcinoma 35 
Sebaceous adenocarcinoma 18 
Metastatic carcinoma 3 


Total 2,023 
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Fig. 1 (Weiner, Henderson, and Roche). Case 1. 
Islands of moderately differentiated squamous cell 
carcinoma deep in the tissue of the eyelid. The tumor 
was separated from the normal epidermis by stroma. 
This patient was receiving radiation therapy for 
squamous cell carcinoma of the esophagus when the 


eyelid nodule appeared (hematoxylin and eosin, 
x 250). 


previously described as producing secondary 
eyelid tumors. 

One patient was a 74-year-old man who was 
receiving deep X-ray therapy for carcinoma of 
the middle third of the esophagus when a 
slowly enlarging nodule developed on his right 
upper eyelid. Within five weeks of its first 
appearance, this nodule had caused complete 
blepharoptosis of the eyelid. Local resection 
was performed and histologic studies identi- 
fied it as metastatic squamous cell carcinoma 
(Fig. 1). At the time of the biopsy, subcutane- 
ous nodules were identified over the left abdo- 
men, right cheek, and right supraclavicular 





Fig. 2 (Weiner, Henderson, and Roche). Case 2. 
Top, Nests of undifferentiated carcinoma in the eye- 
lid stroma (arrow). Electron microscopy was unhelp- 
ful in histogenic identification. As in Case 1, the 
epidermis was not involved with tumor. Note the 
skeletal muscle fibers (asterisk). Bottom, Undifferen- 
tiated carcinoma of the urinary bladder diagnosed 
nine months later. The tumor resembles the meta- 
static lesion in the eyelid (hematoxylin and eosin, 
x 250). 


area. The patient died of metastatic disease two 
months after the eyelid surgery. 

The second patient was a 75-year-old woman 
who had a slowly enlarging nodule on her left 
upper eyelid. Histologic examination of the 
material disclosed an undifferentiated carcino- 
ma (Fig. 2). A Merkel cell carcinoma was sus- 
pected but transmission electron microscopy 
failed to demonstrate any neuroendocrine 
granules. There was no clinical or radiologic 
evidence of a primary tumor. Nine months 
later, the patient was hospitalized with hema- 
turia and was found to have advanced carcino- 
ma of the bladder. Histologically the tumor was 
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a poorly differentiated transitional cell carcino- 
ma with anaplastic areas resembling the eyelid 
tumor (Fig. 2). The patient died of metastatic 
bladder carcinoma three months after the blad- 
der tumor was diagnosed. 

The incidence of metastatic eyelid carcinoma 
in our series (0.1% of all eyelid biopsy speci- 
mens or 0.6% of all malignant tumors of the 
eyelid) was in keeping with the documented 
rarity of this condition.” To our knowledge, 
metastatic eyelid carcinoma from the urinary 
bladder or the esophagus has not been previ- 
ously reported, although there have been two 
reports of bladder carcinoma metastasizing to 
the orbit.** Ocular metastases from urinary 
tract carcinoma have been documented in eight 
patients (seven to the uvea and one to the 
conjunctiva).° 
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Eyelid Necrosis After Spider Bite 


Amir A. Zeligowski, M.D., 
Isaac J. Peled, M.D., 
and Menachem R. Wexler, M.D. 


Department of Plastic and Maxillofacial Surgery, 
Hadassah University Hospital, Jerusalem. 


Inquiries to Amir A. Zeligowski, M.D., Department of 
Plastic and Maxillofacial Surgery, Hadassah University 
Hospital, P.O. Box 12000, 91120 Jerusalem, Israel. 

A Loxosceles spider bite produced severe ne- 
crosis of the eyelid and damage to its muscular 


apparatus. The necrosis in our patient was 
unusually extensive in comparison to other 
instances of bites by this species of spider.! 

A 37-year-old woman was transferred to the 
emergency room because of a deterioration in 
her general condition after a spider bite on her 
left upper eyelid two days previously. On ad- 
mission she complained of malaise and a severe 
burning sensation in the periorbital region, left 
side of the face, and neck. Edema and cellulitis 
were severe in that area; her temperature was 
increased to 103 F, her blood pressure was 
130/80, and her pulse was 120 beats/min and 
regular. The rest of the physical examination 
showed no abnormalities in the chest, abdo- 
men, or extremities. A complete blood cell 
count showed leukocytosis (12,000 cells/mm‘). 
The facial sinuses were clear by X-ray examina- 
tion. A computed tomographic scan excluded 
retrobulbar abscess. Although a preliminary 
culture from the left eye was negative, intrave- 
nous antibiotics and corticosteroids were start- 
ed because of the impressive systemic and local 
symptoms and signs. Four days after the bite, 
the swelling of the face and neck diminished 
gradually and the fever subsided, but the peri- 
orbital soft tissues were still severely edema- 
tous. Two days later, a blister developed over 
the entire left upper eyelid and small part of the 
lower eyelid. On the tenth day these areas were 
covered by a thick black eschar (Fig. 1). After 45 
days of conservative treatment, a spontaneous 
sloughing and healing by secondary intention 
occurred, and the eyelid became blepharo- 
ptotic. 

The reactions to Loxosceles bites vary, de- 
pending on such factors as the thickness of the 
victim’s skin, amount of venom injected, previ- 





crust covering upper eyelid and part of lower eyelid, 
ten days after the bite. 
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Fig. 2 (Zeligowski, Peled, and Wexler). Loxosceles 
spider. 


ous exposures, and individual host differences. 
We believe that our patient suffered such a 
severe necrosis because the bitten site was so 
thin. In the thick skin of the back of leg, milder 
local manifestations occur.' Most probably, the 
upper eyelid lost its ability to open because of 
damage to the levator palpebrae superioris 
muscle and the tight scar along the entire 
eyelid. 

The Loxosceles spider is nocturnal, shy, and 
prefers to live in dark areas or out-of-doors 
protected by rocks and other surface debris 
(Fig. 2). It measures 1 to 5 cm from leg to leg 
and has a dark-brown to yellow fiddle-shaped 
configuration on the back of the cephalothorax. 
The animal can move quickly because of its 
long legs. Its venom acts as a hemolysin and 
cell-wall lytic agent that induces dermone- 
crosis.” 

The Loxosceles spider seems to be harmless 
and is, therefore, usually ignored and no heed 
paid to its poisonous bite.'* Usually the patient 
is unaware of having been bitten. Once the bite 
has occurred, the symptoms and signs are es- 
sentially the same: high temperature, malaise, 
a severe burning sensation, and an erythema- 
tous swelling in the bitten area. It will be tender 
and contain a small black necrotic spot at its 
center. In most cases the swelling and pain 
increase during the first three to four days; on 
about the tenth day most wounds resolve with- 
out sequelae.’ 

We learned from P. Amitai (personal commu- 
nication, 1985) that to arrest the process, the 
bitten area must be excised no more than 30 
minutes after the bite. This is practically impos- 
sible in most cases. 
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Anterior Retinal Cryotherapy in Diabetic 
Vitreous Hemorrhage 


EDITOR: 

We read with interest the article, “Anterior 
retinal cryotherapy in diabetic vitreous hem- 
orrhage”’ (Am. J. Ophthalmol. 100:440, Sept. 
1985) by M. A. Mosier, E. Del Piero, and 
S. M. Gheewala. The authors reported good 
results in treating diabetic patients with dia- 
betic proliferative retinopathy and vitreous 
hemorrhage using peripheral retinal cryo- 
pexy. Vitreous hemorrhage cleared postopera- 
tively in 23 of 24 eyes, all of which were treat- 
ed with argon laser retinal photocoagulation 
therapy before cryopexy. The authors con- 
cluded that cryotherapy produces chorioreti- 
nal scars in the peripheral retina which are 
usually not achieved by panretinal photocoag- 
ulation. They also mentioned that after vitre- 
ous hemorrhage has cleared, additional 
photocoagulation might be performed. 

Our experience with cryopexy at the Retinal 
Department of the Hospital de la Asociacion 
para Evitar la Ceguera en Mexico, is in some 
way different. Since 1983 we have performed 
cryotherapy in more than 90 eyes with prolif- 
erative diabetic retinopathy and vitreous hem- 
orrhage without retinal detachment (unpub- 
lished data). Of these eyes, 81 (90%) had 
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follow-ups of more than six months. Sixty 
(75%) had not had laser treatment before cry- 
otherapy. In 46 (45%) of these eyes the vitre- 
ous hemorrhage cleared enough after cryo- 
pexy to perform laser photocoagulation. Eight 
to nine spots were applied in each quadrant 
and indirect ophthalmoscopy was used when 
possible. 

We found that eyes with some fundus reflex 
responded better than eyes with a dense vit- 
reous hemorrhage without fundus reflex. An- 
other important point is the timing of the 
laser treatment. In our cases the vitreous 
cleared during the first 48 hours after cryo- 
therapy. If laser treatment is not performed 
during the third or fourth days after retinal 
cryopexy, a new vitreous hemorrhage is not 
uncommon. 

HUGO QUIROZ, M.D. 
FRANCISCO ACRDENAS, M.D. 
ARMANDO MEZA, M.D. 
ALEJANDRO DALMA, M.D. 
Mexico City, Mexico 


Reply 


EDITOR: 

Drs. Quiroz, Acrdenas, Meza, and Dalma 
applied anterior retinal cryotherapy in diabet- 
ic eyes with vitreous hemorrhage and 
achieved a 45% success rate. Their series was 


essentially different from ours in that only 
25% of their patients had received previous 
retinal photocoagulation, whereas all patients 
in our series had been so treated. Previous 
treatment with photocoagulation, and the 
consequent lowered risk of rebleeding, proba- 
bly explains the greater proportion of eyes 
with resolution in our series (23 of 24 eyes). 

Of special interest is the statement of Dr. 
Quiroz and associates that vitreous clearing 
occurred within 48 hours of cryotherapy. We 
have not observed resolution that promptly. 
In our experience, the rate varies but can take 
many months. 

We agree that eyes containing smaller 
amounts of blood respond better than those 
with dense hemorrhage. The age of the hem- 
orrhage appears to be even more important, 
with recent blood (red) clearing more rapidly 
and completely than older blood (white). 

The findings of Dr. Quiroz and associates 
are consistent with our conclusion that ante- 
rior retinal cryotherapy is beneficial in hemor- 
rhaging diabetic eyes. We find that better re- 
sults are achieved if partial or panretinal 
photocoagulation is performed before hemor- 
rhaging occurs. However, if it has not been or 
cannot be done, retinal cryotherapy alone of- 
fers significant protection. 

MARJORIE A. MOSIER, M.D. 
Irvine, California 


Correction 
In the letter, “Traumatic laceration of the inferior rectus muscle,” by 
S. Ullman, L.B. Nelson, and J. J. Martin (Am. J. Ophthalmol. 100:855, 
Dec. 1985), there was a misprint in the third sentence of the first 
paragraph. The sentence should read: ‘‘Laceration of an isolated 
extraocular muscle without significant involvement of the globe or 
adnexa is rare.’’ We apologize for the error. 


ie ae ŘŘŮŮ———i- 


BOOK REVIEWS 
Edited by H. Stanley Thompson, M.D. 


Do ee eee 


Thyroid Diseases. By Devron H. Char. Baltimore, 
Williams & Wilkins, 1985. 227 pages, index, 
illustrated. $42.50 


Reviewed by JoeL M. WEINSTEIN 
Madison, Wisconsin 


The diagnosis and treatment of thyroid oph- 
thalmopathy has been a troublesome area since 
the disorder was first recognized almost 200 
years ago. The author’s stated purpose is to 
“consolidate current ideas of pathogenesis, di- 
agnosis, and management.” He certainly suc- 
ceeds in doing this in the realm of diagnosis, 
where major advances have occurred during 
the last ten years, especially in the areas of 
radiology, ultrasonography, and immunoche- 
mistry. In the realm of pathogenesis and 
mangement, however, it would be difficult for 
anyone to “consolidate” the vast amount of 
conflicting and controversial information. 
Nevertheless, the author does arrive at a syn- 
thesis of current concepts and a set of thera- 
peutic guidelines for the practicing ophthal- 
mologist. Though some might disagree with 
his conclusions, the book is well referenced, 
allowing the reader to consult primary source 
material if further documentation is desired. 

The early chapters elucidate the normal regu- 
latory mechanisms for thyroid hormone syn- 
thesis, and describe the biochemical and immu- 
nologic tests used in the diagnosis of thyroid 
disease. These chapters will help the ophthal- 
mologist to understand some of the newer, 
more specific tests of thyroid function, as well 
as the immunologic alterations that may occur. 

The largest chapter, entitled “Eye signs and 
diagnosis of thyroid ophthalmopathy,” deals 
specifically with the interpretation of physical 
signs and with orbital ultrasonography, com- 
puted tomographic scanning, and magnetic 
resonance imaging. The major clinical signs are 
well illustrated with black-and-white photo- 
graphs. The computed tomographic and mag- 
netic resonance imaging scans showing the 
characteristic radiologic signs are excellent re- 
productions of newest-generation studies. A 
clear explanation of the theory of magnetic 
resonance imaging is also included. However, 
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many clinicians would disagree with the au- 
thor’s statement that the visual-evoked poten- 
tial and pupillography are among “ancillary 
tests and studies useful in the evaluation of 
thyroid ophthalmopathy patients with reduced 
vision.” 

Two separate chapters deal with medical and 
radiation therapy for orbitopathy. The author's 
recommendations for management of optic 
neuropathy coincide with those of most others, 
that is, primary treatment with corticosteroids 
or radiation followed by surgical decompres- 
sion if this fails. However, the author also uses 
a ten-day course of corticosteroids in patients 
without visual loss who have recent onset 
(“less than six months’’) of thyroid ophthal- 
mopathy, “especially those with predominant- 
ly inflammatory soft tissue signs or proptosis.”’ 
He states that “approximately 30% of patients 
treated with the above regimen appear to get a 
relatively permanent effect.” It would certainly 
be fair to state that this conclusion and this 
form of therapy are controversial, although the 
author does not point this out. The same con- 
sideration applies to the author's use of radia- 
tion for patients with soft tissue signs or oph- 
thalmoplegia (without visual loss). He states 
that radiation “can be used with profit after a 
short steroid course.” This statement is not 
universally accepted and a more balanced treat- 
ment of the subject would accurately reflect the 
current lack of consensus. Each chapter is well 
referenced, however, and the reader who sens- 
es a controversial or difficult area has all of the 
current and historic references provided for 
personal decision-making. 

The final chapters deal with surgical manage- 
ment. Separate chapters on eyelid retraction, 
orbital decompression, and ocular muscle sur- 
gery are well illustrated. Indications and com- 
plications are thoroughly discussed. The use of 
preserved sclera is appropriately relegated to 
second priority with major emphasis on 
Müller's muscle resection and levator pal- 
pebrae superioris muscle recession. The chap- 
ter on ocular muscle surgery stresses the use of 
adjustable sutures, currently the most effective 
method. Although each chapter contains a 
complete review of the subject, the first-time 
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surgeon would probably want to look else- 
where for more detail before actually perform- 
ing the procedure. 

This book would be a valuable adjunct to any 
general ophthalmologic library. The excellent 
bibliography provides ready access to most of 
the important developments in this area. Many 
complex issues remain unresolved, however, 
and the book should be read critically both by 
residents in ophthalmology and by practicing 
physicians dealing with thyroid eye disease. 


a 


Practice Enhancement. A Physician’s Guide to 
Success in Private Practice. By Greg N. 
Korneluk. New York, Macmillan Publishing Com- 
pany, 1985. 284 pages, index, illustrated. $22.50 


Reviewed by MALCOLM A. MCCANNEL 
Minneapolis, Minnesota 


Practice Enhancement is a splendid book. 
The author is a responsible authority on such 
matters. His writing is clear and lucid. 

Most practitioners are beginning to realize 
that the traditional practice of medicine is un- 
dergoing a metamorphosis: that there is an 
oversupply of physicians, that the cost of deliv- 
ering medicine has increased, and that there is 
a consumer health movement spreading rapid- 
ly over the country. 

This book deals forthrightly with all of these 
things and does it in a way that makes enjoy- 
able reading. The author pinpoints exactly the 
questions that come up in managing the prob- 
lems that practicing physicans face. 

The contents are divided into four portions: 
patients; the doctor’s own staff; the doctor’s 
own way of practicing, scheduling, and doing 
things; and the doctor’s relationship with col- 
leagues. There is a spate of available books 
along this line, but this one seems to be superi- 
or. The aspect of the job descriptions, hiring 
and firing people, personnel policy, and staff 
recruitment are things that doctors have to 
learn outside their medical training. This small 
volume also concerns itself with the doctor’s 
relationship to the patient load and deals with 
such things as seeing patients on time, giving 
the patient information booklets, the proper 
use of the telephone, and, of course, being 
meticulous with all medical records and the 
proper recording of data for future reference. 
There is even a section on computers which can 


be useful both at home and in the office. The 
section on relationships with colleagues is ex- 
ceptionally good because of the way it treats 
working with referral sources and delegation of 
responsibility. 

I recommend this book highly. It will be 
useful to any doctor in practice, but the doc- 
tor’s staff should read it as well. 


eee 


Retinal Degeneration. Experimental and Clini- 
cal Studies. Edited by Matthew M. LeVail, Joe G. 
Hollyfield, and Robert E. Anderson. New York, 
Alan R. Liss, 1985, 485 pages, index, illustrated. 
$69.50 


Reviewed by MICHAEL A. BLOOME 
Houston, Texas 


This book is a compendium of articles, many 
of which were presented at the VI International 
Congress of Eye Research held in Alicante, 
Spain (October 1984). The editors, all well- 
known investigators in their field, emphasize 
that there has been tremendous growth in our 
knowledge of retinitis pigmentosa and allied 
disorders in recent years, and state in their 
preface that they have attempted “to take stock 
of the exciting experimental and clinical re- 
search being done in this field” and “capture 
the flavor of the variety of studies being pur- 
sued today.” 

Many of the articles not only present recent 
findings, but are also extensive reviews accom- 
panied by thorough reference lists (among 
these are the chapter on the genetics and im- 
munology of retinitis pigmentosa and the arti- 
cle on metabolism of cyclic nucleotides and 
membrane lipids in normal and degenerating 
retina). Notwithstanding some variations in 
the quality of the paper and print, it is an 
attractive book, and the black-and-white pho- 
tographs and graphics are of good quality. 

This book is an excellent and comprehensive 
guide to recent studies in hereditary retinal 
degenerations and I recommend it highly for 
anyone interested in the clinical or experimen- 
tal aspects of these disorders. Although the 
book is not intended as a clinical reference for 
the diagnosis and treatment of patients with 
retinitis pigmentosa, it does afford the clinician 
an excellent opportunity to gain insight into the 
many new and exciting studies coming from 
our colleagues in the laboratory sciences. 














ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 





Acta Neurologica Scandinavica 
Tobacco-alcohol amblyopia neuro-ophthal- 
mological findings and clinical course. 
Krumsiek, J., Krüger, C., and Patzold, U. (Dept. 
Neurol., Hannover Med. School, Hannover, West 
Germany). Acta Neuro]. Scand. 72:180, 1985. 


Tobacco-alcohol amblyopia was diagnosed in 
40 patients, 15 of whom were followed up for 31 
months. The classic findings of tobacco-alcohol 
amblyopia were bilateral loss of visual acuity, 
symmetric, central, or centrocecal scotomas, 
acquired disturbances of color vision, and usu- 
ally normal fundi. Of this group, 80% had 
central scotomas and 20% had centrocecal sco- 
tomas. The visual-evoked potential was de- 
formed in shape and reduced in amplitude. 
There was some improvement in one-half the 
patients but no patient showed complete recov- 
ery despite treatment with vitamins. The au- 
thors believe that the central element was the 
alcohol intake because their patients con- 
sumed, on the average, 80 g of alcohol a day 
and many of them improved when the alcohol 
was stopped although they continued to 
smoke. The consumption of alcohol probably 
also interfered with food intake so that these 
patients had a variety of vitamin deficiencies. 
There was only one case of hydroxycobalamin 
deficiency. Several other patients had low folic 
acid levels. Despite vitamin supplementation 
the prognosis of tobacco-alcohol amblyopia is 
unpredictable and the most important treat- 
ment is the immediate interruption of alcohol 
intake. (6 figures, 2 tables, 32 references)— 
David Shoch 


Acta Psychiatrica Scandinavica 
Lithium effects on ophthalmological-electro- 
physiological parameters in young healthy 
volunteers. Ullrich, A., Adamczyk, J., Zihl, J., 
and Emrich, H. M. (Max-Planck-Inst. for Psychia- 
try, Kraepelinstr. 10, D-8000 Munich 40, West 
Germany). Acta Psychiatr. Scand. 72:113, 1985. 
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The basic mechanism underlying the thera- 
peutic action of lithium in affective disorders 
has not, as yet, been elucidated. Because lithi- 
um is a simple cation, one might anticipate a 
variety of effects on different biologic systems 
and organs. There have not been any reports of 
ocular problems with lithium intake in normal 
clinical doses. The authors believed that there 
might be some subclinical alterations in visual 
performance. Therefore, ten healthy persons 
between 20 and 30 years of age with no ocular 
abnormalities were given therapeutic doses of 
lithium over a ten-day period. Therapeutic lev- 
els were achieved in the plasma in all ten. In no 
patient was there any change in visual acuity, 
electoretinogram, visual-evoked potential, or 
color vision. The only abnormality that oc- 
curred with some frequency was a change in 
the electro-oculogram. The light-dark ratio was 
increased in four eyes, constant in three, and 
decreased in most (11 eyes). Fourteen days 
after the lithium was discontinued, the light- 
dark ratios had all returned to normal. The 
authors were not able to determine whether the 
effect on the electro-oculogram resulted from 
changes in the pigment epithelium or in the 
photoreceptors themselves. They cannot ex- 
plain why some subjects did not show the 
diminution in the electro-oculographic tracings 
but these patients may have been lithium non- 
responders. (3 figures, 1 table, 24 references)— 
David Shoch 


Archives of Dermatology 


Lenticular psoralen photoproducts and cata- 
racts of a PUVA-treated psoriatic patient. 
Woo, T. Y., Wong, R. C., Wong, J. M., Anderson, 
T. F., and Lerman, S. (Dept. Dermatol., Med. 
Clin. of Sacramento Inc., 2615 1 St., Sacramento, 
CA 95816). Arch. Dermatol. 121:1307, 1985. 


The patient described here had psoriasis cov- 
ering approximately 30% of his total body sur- . 
face. In 1976 and 1977 he received 112 psoralen 
and long-wavelength ultraviolet treatments. At 
that time ocular examination disclosed a few 
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water clefts in the lens of the left eye. By 1981 
visual acuity had diminished to R.E.: 20/30 and 
L.E.: 20/50 and he had bilateral posterior sub- 
capsular cataracts. The cataracts were removed 
by aspiration and the extracted lens matter 
examined chemically. These studies showed 
normal tryptophan residues but there was a 
second substance consistent with a psoralen 
photoproduct. The results indicated that the 
methoxsalen was integrated into the lens mo- 
lecular structures to form stable permanent 
photoproducts. A review of the history indicat- 
ed that the patient probably had not kept his 
protective glasses on for 24 hours after inges- 
tion of the methoxsalen. The authors advise 
protection of the eyes against ultraviolet expo- 
sure not only during the treatment but for 
24 to 48 hours after psoralen ingestion. (13 
references)—David Shoch 


Archives of the Diseases of 
Childhood 


Association of diabetes insipidus, diabetes 
mellitus, optic atrophy, and deafness. Najjar, 
S. S., Saikaly, M. G., Zaytoun, G. M., and 
Abdelnoor, A. (Depts. Pediatr. Otolaryngol., and 
Microbiol., American Univ. of Beirut Med. Ctr., 
Beirut, Lebanon). Arch. Dis. Child. 60:823, 1985. 


The combination of findings noted in the title 
is called the Wolfram or DIDMOAD syndrome, 
the latter term being simply the initial letters of 
the various components of this syndrome. 
Seven patients are described, three of whom 
were followed up for ten to 17 years. All the 
patients required insulin for control of the hy- 
perglycemia, but only one patient had diabetic 
retinopathy. All seven showed optic atrophy; 
the average age at diagnosis was 12 years. The 
diagnosis was made in six of the patients be- 
cause of decreased visual acuity. In one patient 
the optic atrophy was found on routine physi- 
cal examination. The average age at onset of 
decreased visual acuity was 10.8 years. All the 
findings except diabetes mellitus can be ex- 
plained on the basis of a degenerative process 
of the central and peripheral nervous system. 
HLA typing was done in all the patients and 
not one had the antigens commonly associated 
with insulin-dependent diabetes mellitus, 
HLA-B8 and HLA-B15. (2 tables, 20 references) 
—David Shoch 


Archives of Otolaryngology 


Total ophthalmoplegia after internal maxillary 
artery ligation. Beall, J., Scholl, P., and Jafek, 
B. (Dept. Otolaryngol., Univ. Colorado School of 
Med., 4200 E. Ninth Ave., Box 8210, Denver, CO 
80262). Arch. Otolaryngol. 111:696, 1985. 


The usual treatment for repeated epistaxis is 
anterior and posterior packing of the nasal 
cavity. However, sometimes the bleeding does 
not stop and surgical ligation of the feeder 
vessels is required. The authors report such a 
procedure in a 68-year-old man. The internal 
maxillary artery was ligated via the maxillary 
sinus. The posterior bony wall of the sinus was 
removed to expose the pterygomaxillary space. 
The internal maxillary artery was exposed and 
clips placed on it. Inspection of the globe im- 
mediately after the surgery showed some ani- 
socoria with increasing periorbital edema over 
the next two hours and total ophthalmoplegia. 
There was a marked increase in intraocular 
pressure; this was decreased over the next two 
hours by lateral canthotomy and the use of 
acetazolamide. The patient was discharged two 
days later with normal vision but a residual 
total ophthalmoplegia. Nine weeks later the 
ophthalmoplegia began to resolve slowly. The 
authors believe that the problem was a rather 
marked edema in the area of the pterygopala- 
tine fossa transmitting pressure to the superior 
orbital fissure, resulting in the superior orbital 
fissure syndrome. Fortunately in this case the 
optic canal was not embarrassed and therefore 
there was not a total orbital apex syndrome. 
The authors emphasize the need for a conser- 
vative approach to recurrent nasal bleeding 
with surgery only if the bleeding fails to stop 
after 48 hours. (1 figure, 18 references)—David 
Shoch 


British Medical Journal 
Screening for antimalarial maculopathy in rheu- 
matology clinics. Fleck, B. W., Bell, A. L; 
Mitchell, J. D., Thomson, B. J., Hurst, N. P., and 
Nuki, G. (Northern Gen. Hosp., Edinburgh 
EHS 2DQ, United Kingdom). Br. Med. J. 291:782, 
1985. 


In the early days of the use of antimalarials 
for treatment of rheumatoid arthritis it was 
believed that there was a high incidence of 
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ocular abnormalities with pigmentary deposits 
in the macular area. Recent studies have shown 
that if the doses are kept to less than 250 mg 
daily maculopathy is unlikely to develop. In 
one study 400 patients taking chloroquine, 4 
mg/kg of body weight per day, or hydroxychlo- 
roquine, 6.5 mg/kg of body weight per day, 
showed no maculopathy over a mean of seven 
years. To evaluate the need for repetitive and 
recurrent ophthalmologic examinations, the 
authors examined 39 patients with rheumatoid 
arthritis receiving treatment with antimalarial 
drugs and a control group of 16 patients with 
rheumatoid arthritis who were not receiving 
such treatment. Studies consisted of visual 
contrast sensitivity, macular threshold to red 
light, central visual fields to red targets, and 
visual acuity. There were no differences in the 
two groups. However, 11 of the 76 eyes in the 
treated patients showed minor macular abnor- 
malities on ophthalmoscopy that were not seen 
in the control patients. This suggested that 
ophthalmoscopy may be the most sensitive 
measure of early drug toxicity. The authors 
believe that visual acuity testing in each eye 
and ophthalmoscopy may be all that is required 
to detect early antimalarial maculopathy. (1 
figure, 2 tables, 19 references)—-David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Recurrent proliferations in macular pucker, dia- 
betic retinopathy, and retrolental fibroplasia- 
like disease after vitrectomy. de Juan, E., Lam- 
bert, H. M., and Machemer, R. (Duke Univ. Eye 
Ctr., Box 3802, Durham, NC 27710). Graefes 
Arch. Clin. Exp. Ophthalmol. 223:174, 1985. 


Vitrectomy and the removal of vitreous mem- 
branes have been remarkably successful in the 
treatment of macular pucker, proliferative dia- 
betic retinopathy, and retinopathy of prema- 
turity. However, in some cases the membranes 
recur, and the authors report the histologic 
characteristics of these recurrent membranes in 
five patients. The membranes are characterized 
ultrastructurally by the presence of reactive 
glial cells and moderate amounts of collagen in 
the extracellular matrix. Many of the cells in the 
recurrent membranes show differentiation re- 


E sembling myofibroblasts. Newly formed mem- 


branes appear hypercellular with limited 


amount of extracellular matrix. Recurrent epi- 
retinal and glial proliferation explain how vitre- 
ous membranes occur in a previously 
vitrectomized eye. In these glial proliferative 
diseases fine monolayers grow over the retinal 
surface. As they mature and produce collagen, 
they contract and separate from the retinal 
surface, appearing to be vitreal membranes 
although no vitreous is present. (5 figures, 11 
references)—David Shoch 


Investigative Ophthalmology and 
Visual Science 


Effects of long-term extended contact lens wear 
on the human cornea. Holden, B. A., Sweeney, 
D. F., Vannas, A., Nilsson, K. T., and Efron, N. 
(Cornea and Contact Lens Res. Unit, School of 
Optometry, Univ. New South Wales, P.O. Box 1, 
Kensington, N.S.W., Australia). Invest. Ophthal- 
mol. Vis. Sci. 26:1489, 1985. 


Twenty-seven patients who were monocular 
wearers of extended-wear soft contact lenses 
form the base of this study. The second eye of 
each patient, which was either emmetropic or 
amblyopic, acted as a control. Significant differ- 
ences occurred in a variety of measurements, 
for example, the eye with the contact lens 
showed about a 15% reduction in oxygen up- 
take, a 22% increase in endothelial poly- 
megethism, and a 5.6% reduction in epithelial 
thickness. Endothelial cell density was unaf- 
fected. When the contact lenses were removed, 
epithelial oxygen uptake and thickness recov- 
ered ina month. However, there was no recov- 
ery from stromal thinning and some microcysts 
were still present. The authors recommend fit- 
ting contact lenses with high oxygen transmis- 
sion and advise frequent removal and regular 
replacement. (9 figures, 6 tables, 45 references) 
—David Shoch 


The pattern evoked electroretinogram. Its varia- 
bility in normals and its relationship to ambly- 
opia. Hess, R. F., Baker, C. L., Verhoeve, J. N., 
Keesey, U. T., and France, T. D. (Kenneth Craik 
Lab., Dept. Physiol., Cambridge CB2 3EG, En- 
gland). Invest. Ophthalmol. Vis. Sci. 26:1610, 
1985. 
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The problem with the locus of amblyopia 
remains unresolved. Some believe it is a cere- 
bral phenomenon and others that it is a retinal 
phenomenon. Some evidence has accumulated 
showing changes in the electroretinogram in 
amblyopic patients that would support the reti- 
na as the site of this disorder. The authors did 
pattern-reversal electroretinograms in 14 pa- 
tients with amblyopia in one eye and normal 
vision in the second eye. When factors such as 
optical focus, fixation alignment, and fixation 
stability were optimized, no pattern electroreti- 
nographic deficit was observed when there 
were obvious psychophysical deficits to the 
same stimuli. These results did not substanti- 
ate previous claims of a pattern electroretino- 
gram anomaly in severely amblyopic eyes. (11 
figures, 1 table, 15 references)—David Shoch 


New England Journal of Medicine 


Failure of extracranial-intracranial arterial by- 
pass to reduce the risk of ischemic stroke. 
The EC/IC Bypass Study Group (EC/IC Bypass 
Study, Rm. 1-3 University Hosp., P.O. Box 5339, 
Station A, London, Ontario N6A 5A5, Canada). 
N. Engl. J. Med. 313:1191, 1985. 


This study included 1,377 patients with re- 
cent hemispheric strokes, retinal infarction, or 
transient ischemic attacks who had atheroscle- 
rotic narrowing or occlusion of the ipsilateral 
internal carotid or middle cerebral artery. The 
group was divided into two subgroups: group 1 
received only medical care and group 2 re- 
ceived the same medical care but also had 
bypass surgery joining the superficial temporal 
artery and the middle cerebral artery. The 
follow-up averaged 4.5 years. Nonfatal and 
fatal strokes occurred both more frequently and 
earlier in the patients undergoing surgery. 
There was a similar lack of benefit from surgery 
when the two groups were compared for major 
strokes, death from all strokes, and ipsilateral 
ischemic strokes. The surgical patients who did 
least well in this study were those with severe 
middle cerebral artery stenosis and those with 
persistence of ischemic symptoms after an in- 
ternal carotid artery occlusion had been dem- 
onstrated. Thus, this study failed to confirm 
the hypothesis that extracranial-intracranial 
anastomosis is effective in preventing cerebral 
ischemia in patients with atherosclerotic arteri- 


al disease in the carotid and middle cerebral 
arteries. (3 figures, 5 tables, 47 references)— 
David Shoch 


Multiple factors in the prediction of risk of 
proliferative diabetic retinopathy. Rand, L. |., 
Krolewski, A. S., Aiello, L. M., Warram, J. H., 
Baker, R. S., and Maki, T. (Joslin Diabetes Ctr., 
William P. Beetham Eye Unit, One Joslin PI., 
Boston, MA 02215). N. Engl. J. Med. 313:1433, 
1985. 


This controlled study consisted of 111 pa- 
tients with long-standing insulin-dependent 
diabetes and proliferative retinopathy and a 
control group of 81 patients with diabetes of 
similar duration who did not have proliferative 
retinopathy. The major difference in the two 
groups was that the group with retinopathy as 
a rule had diabetes more difficult to control and 
were less meticulous in managing their diabe- 
tes. The groups could be further divided into 
those who had myopia and those who did not. 
In those without myopia the patients with pro- 
liferative retinopathy had an excess of HLA-DR 
phenotypes 4/0, 3/0, or X/X. In those with 
myopia, however, these phenotypes did not 
carry an increased risk of proliferative retinop- 
athy. (6 tables, 33 references)—David Shoch 


Lens changes and survival in a population- 
based study. Podgor, M. J., Cassel, G. H., and 
Kannel, W. B. (Bidg. 31, Rm. 6A16, Biometry and 
Epidemiol. Prog., Natl. Eye Inst., Natl. Inst. of 
Health, Bethesda, MD 20892). N. Engl. J. Med. 
313:1438, 1985. 


The Framingham Study began in 1948 and 
was designed to study factors associated with 
cardiovascular disease. During one study peri- 
od, from 1973 to 1975, the eyes of the patients 
were also examined and followed up for a 
period of five to eight years. In this period 312 
persons died and although regression analyses 
seem to indicate an overall association of lens 
changes and decreased survival, detailed in- 
vestigation showed that this association did not 
apply to persons without diabetes. However, 
there was a significant association of lens 
changes and decreased survival among pa- 
tients with diabetes (P = .001). The diabetics 
with lens changes had a death rate of more than 
twice that of diabetics without lens changes. (2 
figures, 6 tables, 16 references)—David Shoch 
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Plastic and Reconstructive 


Surgery 
The treatment of periorbital infantile hemangi- 
oma with intralesional corticosteroid. 


Kushner, B. J. (Univ. Wisconsin Clin. Sci. Ctr., 
600 Highland Ave., F4-350, Madison, WI 53792). 
Piast. Reconstr. Surg. 76:517, 1985. 


Infantile hemangiomas of the eyelids and 
orbit usually resolve without sequelae. Howev- 
er, if they are large enough to occlude the pupil 
they may result in amblyopia and strabismus. 
Surgical treatment is associated with high mor- 
bidity and, therefore, some years ago treatment 
with systemic corticosteroids was advised. This 
can have an ill effect on a child’s growth and 
therefore local corticosteroid therapy has come 
to the fore. The author describes his treatment 
of 25 patients with periorbital hemangiomas by 
direct injection of corticosteroids into the le- 
sion. There was marked involution of the 
tumor in 16 patients, a moderate involution in 
five, and minimal responses in four. There 
were no local or systemic complications. De- 
spite the treatment, the incidence of amblyopia 
or secondary strabismus was 16%. (7 figures, 1 
table, 20 references)—-David Shoch 


Glued fixation of split-skin graft to the bony 
orbit following exenteration. Harting, F., 
Koornneef, L., Peters, H. J. F., and Gillissen, J. 
P. M. (Universitäts Augenklinik, Hufelandstrasse 
55, D-4300 Essen 1, Germany). Plast. Reconstr. 
Surg. 76:633, 1985. 


In most cases of exenteration, a split- 
thickness skin graft is placed immediately to 
shorten the healing time. To have the graft 
take, constant pressure is required on the skin 
to maintain a smooth bone-skin contact. H the 
pressure is too great it may interfere with 
nutrition of the graft and result in delayed 
healing. Insufficient pressure does not allow 
for a smooth bone-skin contact. The authors 
have devised a technique using a tissue glue 
produced by activation of concentrated fibrino- 
gen by adding thrombin and calcium chloride 
at the moment of use. Factor XII is added to 
obtain a stable fibrin netting as well as various 
concentrations of aprotinin (an antifibrinolytic 
agent) to prolong the life of the glue film. Only 
a mild pressure dressing is applied for two 


í --days. The technique requires a step-wise appli- 


© cation of the graft because it is not possible to 


make a seal of skin to bone in 60 seconds, the 
longest time the clotting can be deferred. (5 
figures, 15 references)—David Shoch 


Quarterly Journal of Medicine 
Limited joint mobility in insulin-dependent dia- 
betes. Relationship to retinopathy, peripheral 
nerve function and HLA status. Beacom, R., 
Gillespie, E. L., Middleton, D., Sawhney, B., and 
Kennedy, L. (Dept. Neurol. Sci., Royal Victoria 
Hosp., Belfast, Ireland). Q. J. Med. 56:337, 1985. 


The 204 patients in this study were equally 
divided between men and women, with 102 in 
each group. All had had the onset of classic 
diabetes before the age of 40 years and had 
clearcut dependence on insulin. Their ages at 
the time of the study ranged from 7 to 71 years 
and the duration of diabetes from three to 53 
years. Forty-three percent of the 204 patients 
had limited joint mobility, primarily in the 
small joints of the hands. These joint problems 
were correlated with the duration of diabetes 
and with the presence of retinopathy. Patients 
with long-standing diabetes were 2.5 times 
more likely to have proliferative retinopathy if 
limited joint mobility was present. The risk for 
nonproliferative or background retinopathy 
was not increased. Limitation of joint mobility 
appears to develop in parallel with retinopathy 
and deteriorating peripheral nerve function. (6 
tables, 24 references)—-David Shoch 


Transactions of the 
Ophthalmological Society of the 
United Kingdom 


Physical chemistry of the normal and disor- 
dered tear film. Holly, F. J. (Texas Tech. Univ. 
Health Sci. Ctr., Ophthalmol., Lubbock, TX 
79430). Trans. Ophthalmol. Soc. U.K. 104:374, 
1985. 


The physical properties of the tear film are 
analyzed from the point of view of interface 
science. The base of the film is the cornea, 
which is a hydrophilic solid; over this is largely 
an aqueous layer coated by a thin lipid layer. 
With blinking, the lipid layer is compressed but 
the eyelid slides over the aqueous tear layer. 
The tear film is ordinarily intact and flows 
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along the meniscus at the edge of the eyelid. 
This tear film is ruptured when the lipid on the 
surface contaminates the surface of the cornea 
itself, making the surface hydrophobic. With 
each blink the lipid layer is compressed and 
thus the lipid-contaminated hydrophobic 
mucus is removed from the epithelial-tear sur- 
face. All dry eye conditions, regardless of 
cause, are characterized by instability of the 
preocular tear film. Among the things that 
cause instability of the tear film are an aqueous 
tear deficiency, a mucin deficiency, a lipid ab- 
normality, and, perhaps most common, defec- 
tive blinking or poor eyelid-globe congruity. (4 
figures, 23 references)—David Shoch 


An in vivo study of the corneal surface in kera- 
toconjuctivits sicca. Lemp, M. A., and Gold, J. 
B. (Ctr. for Sight, Georgetown Univ. Med. Ctr., 
3800 Reservoir Rd., N.W., Washington, D.C. 
20007). Trans. Ophthalmol. Soc. U.K. 104:436, 
1985. 


Thirteen normal subjects and 13 subjects 
with bona fide keratoconjunctivitis sicca were 
examined employing wide-field color specular 
microscopy of the corneal epithelium. The 
prevalence of small, medium, and large cells is 
different in these two groups with a shift to 
small cells in patients with keratoconjunc- 
tivitis. Increased rose bengal dye uptake fila- 
ments, coarse mucus plaques, and preexfoli- 
ative sheets are also seen in keratoconjunc- 
tivitis sicca. These findings suggest an acceler- 
ated epithelial cell loss from the surface of the 
eye in keratoconjunctivitis sicca. (1 table, 15 
references)—Authors’ abstract 


Topical therapy for dry eyes. Gilbard, J. P. (Eye 
Res. inst., 20 Staniford St., Boston, MA 02114). 
Trans. Ophthalmol. Soc. U.K. 104:484, 1985. 


The usual treatment for dry eyes has been the 
substitution of artificial tears. These are usually 
designed with water-soluble polymers in an 
attempt to increase their ocular retention time 
or ability to wet the ocular surface. These prep- 
arations are usually made isotonic with tears 
and have an osmolality of 300 mOsm/liter. The 
authors believe that in keratoconjunctivitis 
sicca the osmolality is increased by decreased 
aqueous tear secretion. They therefore tried a 
series of solutions, all hypotonic, in an attempt 
to decrease the increased tear film osmolality. 
In a double-masked trial they found that a 
hypotonic solution of 150 mOsm/liter de- 
creased tear film osmolality optimally and 
provided much symptomatic relief to patients 
with keratoconjunctivitis sicca. (2 figures, 21 
references)—David Shoch 


Topical retinoid treatment for dry eye disorders. 
Tseng, S. C. G. (Cornea Ser., Dept. Ophthalmol., 
Massachusetts Eye and Ear Infirm., Harvard 
Med. Ctr., Boston, MA 02114). Trans. Ophthal- 
mol. Soc. U.K. 104:489, 1985. 


Of four patients with dry eyes, one had 
keratoconjunctivitis sicca, one had Stevens- 
Johnson syndrome, one drug-induced pseudo- 
pemphigoid, and one had a surgically induced 
dry eye. The effectiveness of treatment with an 
all-trans retinoic acid ointment was measured 
not only by the subjective response of the 
patient but by impression cytology of the sur- 
face epithelium using cellulose acetate filter 
paper. This allows differentiation of epithelial 
cells into stages of progressive squamous meta- 
plasia. All four patients had subjective im- 
provement evidenced by the lack of depen- 
dence on lubricants and also showed a marked 
improvement in epithelial cytologic findings. (6 
figures, 14 references)—David Shoch 














NEWS ITEMS 





Send News Items double-spaced to 
News Editor 
American Journal of Ophthaimology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60671 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


International Orthoptic Association: Sixth 
International Congress 


The Sixth International Orthoptic Congress 
will be held June 29 to July 2, 1987, in 
Harrogate, England. For further information, 
write Secretary, British Orthoptic Society, 
Tavistock House North, Tavistock Square, Lon- 
don WC1H 9HX, England. 


Seventh International Congress of Eye 
Research 


The Seventh International Congress of Eye 
Research will be held Sept. 25 to Oct. 1, 1986, in 
Nagoya, Japan. For further information, write 
Secretariat, Seventh ICER, Department of Bio- 
physical Chemistry, Meijo University, Nagoya 
468, Japan. 


Sociedad Colombiana de Oftalmologia: New 
Board of Directors 


The Sociedad Colombiana de Oftalmologia 
has named a new Board of Directors for 1985- 
1987: Eduardo Arenas Archila, president; An- 
tonio Sernich, first vice-president; Mario Ortiz 
Gomez, second vice-president; Leopoldo Vera 
Cristo, executive secretary; Mario Alberto Are- 
nas Archila, treasurer; Laureano Naar Gon- 
zalez, public representative; and Elba Ortiz de 
Diaz and Julio E. Villamizar A., councillors. 


Uveal Melanoma: North American 
Cooperative Study 


The Radiation Therapy Oncology Group, in 
cooperation with the Northern California On- 
cology Group and participating clinical centers 
(Cornell University Medical Center, Massachu- 
setts Eye & Ear Infirmary, the University of 
California, San Francisco, the University of 
-= Toronto, and Wills Eye Hospital), will sponsor 
=- the North American Cooperative Study of 
` Uveal Melanomas. For further information, 
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write NACSUM Headquarters, Radiation Ther- 
apy Oncology Group, 925 Chestnut St., Phila- 
delphia, PA 19106. 


Wills Eye Hospital: 11th Annual 
Ophthalmology Review Course 


The Wills Eye Hospital will present the 11th 
Annual Ophthalmology Review Course, March 
8-12, 1986, in Philadelphia, Pennsylvania. The 
tuition fee is $500 for practicing physicians and 
$250 for residents and fellows. For further in- | 
formation, write Ms. Lucia M. Manes, Wills 
Eye Hospital, Department of Continuing Medi- 
cal Education, Ninth and Walnut Sts., Philadel- 
phia, PA 19107. 


Wilmer institute: Computers in Clinical 
Ophthalmology 


The Wilmer Institute will present a course, 
Computers in Clinical Ophthalmology, March 
21, 1986, in Baltimore, Maryland. The course 
fee is $140. For further information, write Pam- 
ela E. Macedonia, Program Coordinator, Johns 
Hopkins Medical Institutions, Turner 22, 720 
Rutland Ave., Baltimore, MD 21205. 


University of Pennsylvania: Two Courses 


The University of Pennsylvania will sponsor 
a postgraduate course, Clinical and Basic Sci- 
ence Review, April 1-5, 1986, in Philadelphia, 
Pennsylvania. For further information, write 
Nancy J. Wink, CME Program Director, School 
of Medicine, G3, University of Pennsylvania, 
Philadelphia, PA 19104. The university’s Alum- 
ni Ophthalmological Association will sponsor a 
course, Radial Keratotomy and _ Keratore- 
fractive Surgery: Problems in General Ophthal- 
mology, May 15-17, 1986, in Philadelphia, 
Pennsylvania. For further information, write 
Ms. Carole Kanoff, Scheie Eye Institute, 51 N. 
39th St., Philadelphia, PA 19014. 


Eye Research Institute of Retina 
Foundation: Practical Aspects of 
Photocoagulation 


The Eye Research Institute of Retina Founda- 
tion will hold the 15th annual course on Practi- 
cal Aspects of Photocoagulation, April 3-5, 
1986, in Boston, Massachusetts. For further 
information, write J. Wallace McMeel, M.D., 
100 Charles River Plaza, Boston, MA 02114, 
Attn: Ms. J. Cerone. 
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Manhattan Eye, Ear & Throat Hospital: Two 
Courses 


The Manhattan Eye, Ear & Throat Hospital 
will sponsor a course, Retinal Detachment Sur- 
gery: Strategy and Techniques, April 5, 1986, 
and present the 1986 Sigmund Schutz Profes- 
sorship April 10-12, 1986, both in New York, 
New York. For further information, write Mar- 
tha B. Klapp, Administrator, Manhattan Eye, 
Ear & Throat Hospital, 210 E. 64th St., New 
York, NY 10021. 


Freestanding Ambulatory Surgery 
Association: 12th Annual Meeting 


The Freestanding Ambulatory Surgery Asso- 
ciation will hold its 12th annual meeting, April 
9-12, 1986, in Boston, Massachusetts. For fur- 
ther information, write Pat Curl, Conference 
Coordinator, FASA, P.O. Box 33185, San Diego, 
CA 92103. 


University of Kansas: Microcomputers 


The University of Kansas will present a 
course, Microcomputer Jungle: Impact on 
Health Care, April 17 and 18, 1986, in Overland 
Park, Kansas. For further information, write 
Carole Rosen, University of Kansas Medical 
Center, Office of Continuing Education, 39th 
and Rainbow Blvd., Kansas City, KS 66103. 


West Virginia Academy of Ophthalmology: 
National Spring Meeting 


The West Virginia Academy of Ophthalmolgy 
will hold its National Spring Meeting, April 
27-30, 1986, in White Sulphur Springs, West 
Virginia. For further information, write Samuel 
A. Strickland, M.D., West Virginia Academy of 
Ophthalmology, P.O. Box 3107, 1306 Kanawha 
Blvd. E., Charleston, WV 25331. 


Minnesota Academy of Ophthalmology: 
Seventeenth Annual William L. Benedict 
Lecture 


The Minnesota Academy of Ophthalmology 
presented the Seventeenth Annual William L. 
Benedict Lecture at its meeting on Jan. 10, 1986, 
in Bloomington, Minnesota. Richard L. Reece, 
M.D., of the Metropolitan Medical Center and 
Lufkin Medical Laboratories, Minneapolis, was 
the guest speaker. Dr. Reece has been Editor in 
Chief of Minnesota Medicine since 1974. His 
topic was “The Resurgence of Private Prac- 
tice.” Dr. Benedict was president of The Oph- 
thalmic Publishing Company at the time of his 
death in 1969. 


National Children’s Eye Care Foundation: 
Loan and Grant Support in Pediatric 
Ophthalmology 


The National Children’s Eye Care Founda- 
tion announces loan and grant support in pedi- 
atric ophthalmology. Annual interest-free 
loans of up to $10,000 are available for training 
conducted in North America. Priority consider- 
ation is given to fellows who seek support for 
additional training after completion of a one- 
year fellowship program in pediatric ophthal- 
mology and strabismus and to fellows who 
plan to pursue academic or teaching careers 
after completion of fellowship training. Loan 
and grant applications must be submitted by 
April 30, 1985, to be considered for these annu- 
al awards. For further information, write Na- 
tional Children’s Eye Care Foundation, Suite 
700, 1101 Connecticut Ave., N.W., Washing- 
ton, D.C. 20036. 


Personal 


Arthur H. Keeney 


The American National Standards Institute 
honored Arthur H. Keeney, retiring chairman 
of the organization, Oct. 28, 1985, in Fort Lau- 
derdale, Florida. 
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Postgraduate Course 
"Clinical and Basic Science Review 
in Ophthalmology 


April 1-5, 1986 
Hilton Hotel of Philadelphia 
34th Street & Civic Center Blvd. 


Sponsored by: Special Guest Faculty: 

The University of Pennsylvania Francis C. Sutula, M.D. 

School of Medicine Clinical Associate Professor of 

Elliot B. Werner, M.D., Course Director Ophthalmology, Tufts Faculty New 
Department of Ophthalmology & England Medical Center, 

Scheie Eye Institute Massachusetts Eye and Ear Infirmary, 
| and University of Massachusetts 
Explores the Following Topics: David L. Guyton, M.D. 


Embryology and Biochemistry 


Plastics and Anatomy Associate Professor of Ophthalmology, 


Johns Hopkins University School of 


Pharmacology Medicine 

Glaucoma 

Pathology For more information, please contact: 
Neuro-ophthalmology Nancy J. Wink, CME Program Director, 
Cornea and External Disease School of Medicine/G3, University of 
Strabismus Pennsylvania, Philadelphia, PA 19104. 
Optics (215) 898-8005. 


The University of Pennsylvania Schooi of Medicine designates this 
continuing medical education activity for 38 credit hours of Category 1 
of the Physician's Recognition Award of the American Medical 
Association. 


Registration Form 






ON cca ee oo ec a ees eae ele Beacon ign N ah rca hae Sp Ne re ek aes bee echt de 


a rg S a 


>- Telephone ( i OE gen ee 


$250.00 For resident physicians 





‘Make checks payable to the University of Pennsylvania. 
Mail registration form to: Office of Continuing Medical Education 
School of Medicine/G3 
University of Pennsylvania E 
Philadelphia, PA 19104-6015 AJO 286 
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Pediatric 
Ophthalmology 
and Strabismus 


INTERNATIONAL 1 9946 sywrosium 
APRIL 10, 11, 12 


Current Management of Surgical Problems 


SPONSORED BY 
THE DEPARTMENT OF OPHTHALMOLOGY - UNIVERSITY OF MISSOURI-KANSAS CITY 
SCHOOL OF MEDICINE at Truman Medical Center 


sie os 





Course Director: ADJUSTABLE SUTURES 
David E. Braverman, M.D. AMBLYOPIA 
CONGENITAL CATARACTS 
David Romero-Apis, M.D. Arthur Jampolsky, M.D. EXOTROPIA 
Mexico City, Mexico San Francisco, California INFANT VISION TESTING 
Shinobu Awaya, M.D. Cari Migliazzo, M.D. LACRIMAL SURGERY 
Nagoya, Japan Kansas City, Missouri NYSTAGMUS 
Robert Crone, M.D. Herman Muhlendyck, M.D. OCULINUM 
Amsterdam, The Netherlands Gottingen, West Germany PARALYTIC STRABISMUS 
Robert M. Dryden, M.D. William E. Scott, M.D. PEDIATRIC OCULAR TUMORS 
Tucson, Arizona lowa City, lowa PEDIATRIC ORBITAL TUMORS 
Peter Fells, M.D. Jerry A. Shields, M.D. PTOSIS SURGERY 
London, England Philadelphia, Pennsylvania RLF 
Caleb Gonzalez, M.D. Guillermo Velez, M.D. SPECIAL TYPES OF STRABISMUS 
e New Haven Connecticut Medellin, Columbia THYROID MYOPATHY 
Accreditation 


This Continuing Medical Education Offering meets the criteria for 20 credit hours in Category 1 of the 
Physician’s Recognition Award of the American Medical Association. 








Registration Accommodations 
O Physicians $400.00 University of Missouri 
(includes luncheons and banquets) at Kansas City School of Medicine 
o Allied Health Professionals $225.00 Westin Crown Center Hotel Department of Ophthalmology— 
a Residents $100.00 Kansas City, Missouri Truman Medical Center 
Spouse Program $75.00 In care of Mr. Harry Kuba 
(Additional charge) 2301 Holmes Street 
Registration Deadline: April 1, 1986 Kansas City, Missouri 64108 
„| Make checks payable to Name 
<LO “Ophthalmology Fund” in care of: 
oe Mr. Harry Kuba Address 


e - Truman Medical Center 


- a 2301 Holmes Street oiy 
<- Kansas City, Missouri 64108 l 
(816) 556-3595 Hai P 
Phone 





: -For further information contact 
Cecelia Corteville (816) 556-3501 © Hotel reservation forms needed 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8⁄2 x 11-inch 
heavy white paper with a 12-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JouRNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 
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top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 672 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 
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Proofs 

The submitting author is provided with a 
copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1986 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochem- 
istry, Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluores- 
cein Angiography, Optics and Theory of Refraction. 


Instructors include Doctors R. Abbott, C. Beard, B. Crawford, C. Dawson, R. Dryden, P. Egbert, A. 
Flach, D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Marmor, B. Ostler, G. 
Paris, H. Schatz, A. Scott, W. Spencer and many others on the faculty of 60. 


Tuition is $1175. For further information and application forms, please write to J. W. Bettman, M.D., 
Division of Ophthalmology, A-157, Stanford Medical Center, Stanford, California 94305. 








Location: Yale Medical Center Thomas M. Aaberg, MD 
New Haven, CT Daniel M. Albert, MD 
Fee: 8225 Jorge A. Alvarado, MD 
Additional activities include; Eliot L. Berson, MD 
Gala Dinner Dance Mark 8. Blumenkranz, MD 
April 10 Richard F. Brubaker, MD 
Spouses’ Program David G. Campbell, MD 
April 10 & 11 Joseph Caprioli, MD 
Ophthalmic Nurse/ Thaddeus P. Dryja, MD 
Technician Seminar David K. Dueker, MD 
* ne, 
Credits: 10 hrs. Category I AMA Daniel Finkelstein, MD 
Richard K. Forster, MD 
For Further Information Contact: H. Mackenzie Freeman, MD 
Office of Graduate & Continuing Anne B. Fulton. MD 
Education Douglas Gaasterland, MD 
P.O. Box 3333, New Haven, CT 06520 Morton F, Goldberg, MD 
(203) 785-4578 Rufus O. Howard, MD 
a ae ce ca en te Ser ae, Lee M. Jampol, MD 
| Pe 1 Muriel Kaiser-Kupfer, MD 


<P lease mail information on! Ali Khodadoust, MD 


YALE EYE CENTER l ING | “PERSPECTIVES IN THE | a an 
MANAGEMENT OF 
FOR CLINICAL RESEARCH | ~ EYE DISEASE” i (rene Maumanes, MD 
Yale University School of Medicine! a: | Samuel Packer MD 
| James Puklin, MD 
Presents l | Harry A. Quigley, MD 
ENAA EE NA AN NALAN E tol me | Lawrence I. Rand, MD 


“Perspectives in the Management ! ™™e | Marvin L. Sears, MD 


j5 | M. Bruce Shields, MD 
O of Eye Disease eae ee | Gilbert Smolin, MD 
Street | Alfred Sommer, MD 

George L. Spaeth, MD 


| 

April 10 & 11, 1986 Deseo tee Walle J See 
| 
| 








City State Zip | Kathleen Stoessel, MD 


| Bradiey R, Straatsma, MD 
Sponsored b y the | John T. Thompson, MD 


YALE ALUMNI IN OPHTHALMOLOGY | Phone | Thomas J. Walsh, MD 
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A SCIENTIFIC APPROACH TO KERATOCONUS 
CONTACT LENS FITTING 


Fit Your Keratoconus Patients in a Fraction of the Usual 
Time Necessary with Conventional Lenses 


All day wearing time and comfort for the most difficult Keratoconus patients. 

Available in conventional or oxygen permeable rigid plastic. 

in a study of 120 patients, 93% of eyes fit with the Soper design Keratoconus lenses had “good to excellent comfort” 
and 97% were rated as “good or excellent integrity.” The Soper system is a simple, fast and effective solution to a 
provoking contact lens fitting problem. 

Write today for your reprint, “Results of a Systematic Approach to Fitting Keratoconus,” by Joseph W. Soper and Alan 
Jarrett, M.D., Houston, Texas. 


| SOPER INTERNATIONAL OPHTHALMICS 


a division of 


Pre Corneal Lens Company 
P.O. Box 22703, Houston, Texas 77227 
Phone 800-231-3561 
(In Texas 800-392-2279) 





| FOR PATIENT EXERCISE 
- CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM ¥% TO 50 
_DIOPTERS. 


0. GULDEN & CO., INC. 


2 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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XXV INTERNATIONAL CONGRESS 
OF OPHTHALMOLOGY 


May 4/10 1986 


ERGIFE CONGRESS CENTER 


Rome, Italy 


sana ceannemeaeaniane nate tendeenieninmeene meemiammmmenmemendammnmemamnmnennennasnmenanerererenamanenanaaannaaeee eR TO Oe eee EE 
ASSIGNED TO THE ITALIAN OPHTHALMOLOGICAL SOCIETY BY THE INTERNATIONAL COUNCIL OF OPHTHALMOLOGY 
AAEREN EANAN AOAN AAAA TOTAA aAA AAAA AALAN sA 


Major Symposia 


w Technical Advances 
a. Image Processing by Computer in 
Ophthalmology 
b. Lasers 
c. Automation 


a Immunology 


m Scientific Sessions will also deal with: 
~ Prevention of Blindness 
~ Glaucoma 
~ Trachoma 
and with the principal pathological 
branches of ophthalmology 


a Official languages = English - French - 
German - Spanish - Italian 


Other Scientific Topics 


e Up-Dates on the main subjects of 
ophthalmology with over 20 Scientific 
Sessions 


u 15 Round-tables 
a Reports from satellite meetings 
w Free communications 
a Societes’ meetings 
w Posters 

a Films and audiovisual sessions 
u Scientific and technical exhibits 
(7000 sq. mts available) 


m Congress program abstract now availa- 
ble - Submission deadline Oct 31 - 1985 


The Orgazing Committee invites you to take advantage of this unique occasion. Social, 
cultural entertainment, special tours also for accompanying persons will be prepared. 
renee TTT AT NALA HELTON AATA AATA PUR TUR TTY ANAA Aa 


Organizing Commitee 


G. Cristini, M.D. 
President 

G. Scuderi, M.D. 
Executive Vice-President 

M. Maione, M.D. 
Vice-President 

A. Musini, M.D. 
Vice-President 

I. Esente, M.D. 

Secretary General 

R. Brancato, M.D. 
Vice-Secretary and Treasurer 
F. D’Ermo, M.D. 

Sejentifie Secretary 

F. Pintucci, M.D. 
Exhibition Coordinator 

F. Ponte, M.D. 

Reiated Symposia Coordinator 


Logistic + Travel Management 


ROMA ’86 Coordinating Center 
EGA Congressi 

Viale Tiziano, 19 

00196 Roma, Italy 

Tel. (06) 3960341 - Telex 614357 


CIT - Compagnia Italiana Turismo 


P.O. Box 8333 - 00185 Roma, Italy 
Tel. (06) 47971 - Telex 610433/4 


February, 1986 


For additional information on registration fees, housing, free papers, technical exhibi- 
tion, please print and send clip to: ROMA ’86 Coordinating Center - Ega Congressi - Viale 
Tiziano 19 - 00196 Roma, Italy. 


Please send me information concerning the XXV International Congress of Ophthalmolo- 
gy - ROMA ’86: 

Name 
Address 
City/Zip/Country or State 





Participant CJ 
Exhibitor i] 
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Storage Tray 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
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Conjunctivodacryocystorhi 







hie panes 
“aa. X a 
” w D 


jeg oe A 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
Sterilization and handling...with 
enough pockets to hold all tubes 


oft 








nostomy * 






Tear Duct Tubes 
Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 


45 





tion tray. from the three Jones Tube Sets. obtained upon request. 


mes ee 












*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale JC. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale LT. Jones M.D. and JL. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


Additional information Available From: 
@ . : 


14380 N.W. SCIENCE PARK DR « PORTLAND, OREGON 97229 * (503) 643-5674 









FIFTY-NINTH ANNUAL 


NEW YORK EYE AND EAR INFIRMARY CLINICAL CONFERENCE 
MAY 15-16, 1986 
THE VISTA INTERNATIONAL HOTEL 
SPONSORED BY 
THE NEW YORK EYE AND EAR INFIRMARY STAFF AND ALUMNI AND THE POST GRADUATE INSTITUTE 
PROGRAM CHAIRMEN: JAMES E. BURRIS, M.D., SOLOMON LIEBOWITZ, M.D. 
DISTINGUISHED ALUMNUS AWARD -- JORGE N. BUXTON, M.D. 


TOPICS 
“HOW I DO IT” 
REFRACTIVE SURGERY 
NEW AVENUES IN GLAUCOMA 
COLLAPSIBLE INTRAOCULAR LENSES 
QUTSIDE INFLUENCES ON MEDICAL PRACTICE 


WORKSHOPS” 
ARGON LASER IN GLAUCOMA 
YAG LASER OF ANTERIOR SEGMENT 
BLEPHAROPLASTY AND SMALL EYELID LESIONS 


GUEST LECTURERS 
EPHRIAM FRIEDMAN, M.D. 
LOUIS J. GIRARD, M.D. 
MAURICE E. JOHN, M.D. 
GUY E. KNOLLE JR., M.D. 
JOHN LINDBERG, M.D. 
MAURICE H. LUNTZ, M.D. 


NEW YORK CITY 


` 


JAMES A. AQUAVELLA, M.D. 
HUGH BECKMAN, M.D. 

J. ELLIOTT BLAYDES, M.D. 
DAVID C. BROWN, M.D. 
-BARBARA GRENELL 
of DAVID L. EPSTEIN, M.D. 

<. GME Credits, Category 1:16 
Registration fee: $275.00 (luncheons and cocktail reception included). 
Residents: $100.00 (conference, luncheons and cocktail reception only). 
“Workshop registration fee: $75.00 per workshop (Residents not eligible). 
For brochure and additional information, please write: 
z Jane Stark, Conference Coordinator 
New York Eye and Ear Infirmary, 310 East Fourteenth Street 
New York, New York 10003 Tel. (212) 598-1430 or 598-1313 


THOMAS R. MAZZOCCO, M.D. 
ROBERT OSHER, M.D. 
ROBERT REINECKE, M.D. 
ROBERT M. SINSKEY, M.D. 
HUNTER R. STOKES, M.D. 
STEPHEN L. TROKEL, M.D. 
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| “Sure, [ad buy 
a YAG laser 


today if...” 


me 
We ToO 
THE LAST 


“TFOULO 
BUYING 


Have you been waiting for a 
clinically proven YAG laser system 
to come along at the right price? 
Waiting for one company to emerge 
as the YAG technology leader? A 
company that won't make excuses for 
lasers that fall short of your needs? 

The wait is over. With the 
CooperVision Models 2000 and 
2500 YAGs, you can offer your 
patients the most advanced YAG 
laser treatments. Right in your 
office. For an investment starting 
at less than $40,000! 

Our YAGs give you everything 
you need for safe, effective surgical 
results. The Q-switched Model 2000 
office YAG is fully equipped, with 
dedicated laser slit lamp and optics, 
a twin helium-neon aiming system 
and a quiet, trouble-free air cooling 
system. If you desire the ultimate in 
YAG performance, the Model 2500 
YAG offers even more state-of-the-art 
features such as the ability to perform 
posterior capsulotomies at energy 
levels as low as 0.6 mJ, superb 
viewing optics, burst mode, micro- 
manipulator and an on-board patient 
data printer. 

Best of all, Models 2000 and 
2500 come to you from CooperVision, 
the leading name in eye care. Our 
full line of ophthalmic lasers—the 





7500 portable Argon, the 8500 
Argon/Krypton, and now the 2000 
and 2500 YAGs—have proven 
themselves in hospitals and offices 
around the world. 

So why put off the decision 
any longer when our “no-excuse’” 
lasers could be expanding your 
practice today? Call CooperVision 
Lasers Sales Administration toll-free 
at 800/227-8372 (in California, call 
800/828-5577). Learn more about 
our state-of-the-art lasers and our 
attractive financing terms. 


GoperVision© 


Laser Division 

3420 Central Expressway 
Santa Clara, CA 95051 
Toll-free: 800/227-8372 
California: 800/828-5577 





qpa 


doesnt have preservatives either. 


Allergan introduces the first 


a AlerFree™ 


Refresh 


Artificial Tears for Dry Eyes 


| 1 Preservative-free 
Convenient dispenser 
t Soothes ocular tissues 
ee 


Agen" 30-0.01 FL OZ 


unit-dose containers, sterile 


The closer it comes to the human fear, the 
better the artificial tear. That's the logic behind 
your own recommendations and behind new 
AllerFree Refresh, 

Like the human tear, Refresh contains no preser- 
vatives. It, therefore, eliminates the potential 
for preservative-induced irritation and allergic 
reaction. At the same time, its dual polymer of 
polyvinyl alcohol and povidone soothes itchy, gritty 
dry eyes and helps stabilize the tear film. 

Safe, comfortable and unit-dose convenient, 
Refresh gives your dry eye patients only what they 
need, not what they dont. 


New! 
AllerFree Refresh 


Artificial Tears for Dry Eyes 


preservative-free artificial tear. 


Allergan Pharmaceuticals, Inc.. Irvine, CA 927143 
©1985 Allergan Pharmaceuticals, Inc. 
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Grieshaber 


MICRO-BIPOLAR COAGULATOR 





Grieshaber 


BIPOLAR 
COAGULATION UNIT 


e ereess ANRA AI It stan y ding precsion, = a 4 


cond, and : ee mare sap tt especially 
for the delicate procedures of Ophthal SMEA 


You can control output very precisely at every intensity Beane 

level, and there is no power-burst effect, eveninthe = = ~~ 

lowest ranges. New solid-state electronics also pres I 
guarantee protection against short circuiting at the tips, 
thus eliminating damage to the forceps. 


The Grieshaber Bipolar Coagulator is effective in 
both dry and wet fields, does not interfere 
with other electrical equipment (including 
pacemakers), and incorporates automated 
forceps activation and foot switch control. 


Please call us direct for further 
information or to place 
your order: 215-547-7676. 



















Grieshaber 


1056 Trenton Rd 
P.O. Box 807 
Falisington, PA 19054 
Telephone (215) 547-7676 


‘Si 
Aha 


aOR A 


Indications: Tablets and Parenteral only: For adjunctive treatme 
24-hour control of i ©) p of: edema due to congestive heart failure; drug-induced edema; 
+ olo ; i 
i á e * à , centrencephalic epilepsies (petit mal, unlocalized seizures). All for: 
S Chronic simple (open angle) glaucoma, secondary glaucoma, and 
with b.i Re, e adm l n istration ; ; preoperatively in acute angle closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. 


The timed-release del ivery system of DIINO) R Contraindications: When sodium and/or potassium serum leve 


are depressed, in marked kidney and liver disease or dysfunction, 


Acetazolamide SEQUELS R provides 24 hours of rO P control suprarenal gland failure and hyperchloremic acidosis. Long-term u 


in chronic noncongestive angle closure glaucoma. 


with just RO) capsules taken b. mer And because high peaks Warning: Although teratogenic and embryocidal effects, 
Ta blood levels are avoided, side effects are usually demonstrated in mice at more than ten times the equivalent 


therapeutic doses, have not been evidenced in humans, do not use 


minimized and less pronounced. Furthermore the b. j. d. DIAMOX in pregnancy, especially during the first trimester, unless 


expected benefits outweigh these potential adverse effects. 


convenience of DIAMOX SEQUELS can help encourage your Precautions: Increasing the dose may increase drowsiness and 


paresthesia and decrease diuresis. Adverse reactions common to 4 


patients InN complying with your prescribed thera py. sulfonamide derivatives may occur: fever, rash, crystalluria, renal 
“ calculus, bone marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Earl 
detection is advised and if such occur, discontinue drug and institut 


appropriate therapy. 
© Adverse Reactions: Short-term therapy; (minimal) paresthesias 
particularly a “tingling” feeling in the extremities; some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: An 
acidotic state may supervene, usually corrected by bicarbonate. 
Transient myopia. Other: (occasional) urticaria, melena, hematuria, 
glycosuria, hepatic insufficiency, flaccid paralysis, convulsions. 
Sustained release capsules 500 mg (Liderie MORPET 
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Now registering 
clinical investigators 


Bioengineering 
Viscoat:* The formation of a 


new super molecule-chondroitin 
sulfate-sodium hyaluronate 








COO- CH,OH 
O -0,SO , si 
-KOH ot 
O 
ne CH, O iS 
| © 
Chondroitin sulfate it — T 
C==== 0-H N 
: Hydrogen 
= bonding 


Viscoat is a unique new molecule 
resulting from the bonding of chon- 
droitin sulfate and sodium hyaluron- 
ate. Not only does this bonding take 
place within each molecule, but also 
between molecules to form large 
super molecules possessing many of 
the properties of both components. 
This new molecule is stable at am- 
bient temperatures, is isotonic to oc- 
ular tissue, and has three negative 
charges per submolecular unit, plus a 
sulfate group. It is dissolved in an is- 
otonic physiological phosphate-buff- 
ered solution with a pH of 7.2. 


Bioengineering 
combines high viscosity with 
low molecular weight 


Through bioengineering, the so- 
dium hyaluronate in Viscoat has a 
molecular weight 25% that of the 
conventional form—which is typi- 
cally over 2 million daltons. This 
gives Viscoat a combined molecular 
weight of 600,000 daltons. At the 
same time, the bioengineering pro- 
cess is carried out in an environment 
conducive to the growth of a pure 
product—one that is readily sepa- 
rated from the proteins and other 
impurities. 


aieuoinyeAy 


And yet, the combination has a 
viscosity of 40,000 CPS, higher than 
either constituent alone (3,000 CPS 
for chondroitin sulfate, 30,000 CPS 
for sodium hyaluronate)—a signifi- 
cant feature in viscoelastics. In fact, it 
was reported in clinical studies that 
Viscoat maintained an anterior cham- 
ber globe in 99.1% of cases! 





Viscosity of Viscoat® 
a b 
| | 
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SHEAR RATE, SEC. ! 


This graph shows the viscosity of Viscoat and 
the change in viscosity within the parameters of 
the typical surgical shear rate range (3-40 in- 
verse seconds) postulated by M. Hammer, MD, 
University of South Carolina Medical School 
(lines a and b). 


*Dr. M. Hammer (Univ. of S. Carolina Med. School) 


Viscoat® achieved 
98% clearance at 24-hours 
post-op in animal studies? 
In preclinical trials on cynomol- 


gus monkeys, radiolabelled Viscoat 
was found to clear from the eye at 








the rate of 90% at nine hours post-o 
and 98% at 24 hours post-op. 


Viscoat:® Rate of removal* from the e 


% TOTAL DOSE RECOVERED (REMAINING) 





0 
O 6 12 18 24 30 36 12 
HOURS AFTER INJECTION 
*Radiolabeled Material 


Post-op cell loss 
as low as 4.2% recorded 
in clinical trials! 


Follow-up studies on patients in 
cluded in the Viscoat clinical trial 
demonstrated a minimal endotheli 
cell loss six months after surgery 
8.0% for all Viscoat patients, an 
4.2% for patients in which Viscoa 
was not removed from the eye. 
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Tests revealed minimal, 
transient post-op 
pressure elevations! 


Of 723 patients in the Viscoat 
clinical trial, 215 received Viscoat at 
the time of surgery, and 508 under- 
went similar surgery without Viscoat 
(controls). Post-operative intraocular 
pressure rise in the Viscoat group 
compared quite favorably with the 
controls. Pressure rises were infre- 
guent, transient, and nearly always to 


ievels below 40 mm Hg. 
1-3 days post-operatively 
100 
7 76 W Control 


o Visc 4 al 


% of patients 





<20 20-25 26-40 >40 
intraocular pressure (mm Hg) 


4-15 days post-operatively 






B Control 
Ø Viscoat 


© 
% of patients 


<20 20-25 26-40 >40 
intraocular pressure (mmHg) 





98% of investigators 
reported effective coating 
of IOLs and instruments! 





Mechanical protective effect of Viscoat on the 
corneal endothelium. 


Investigators reported that 
Viscoat effectively coated IOLs and 


V 





anew viscoelastic mm 


instruments in 98% of cases, as well 
as facilitated surgery. Moreover, it was 
reported that Viscoat was successful 
in preventing intraoperative compli- 
cations such as vitreous loss or cor- 
neal touch (0% incidence for both 
observations). 


References 


l. Cilco, Inc., Data on file: Clinical trials in- 
volving 215 patients who received Viscoat 
during intraocular lens implantation, and 
508 patients who underwent similar sur- 
gical procedures, but in whom no Viscoat or 
other viscoelastic material was used (control 
group). 

2. Cilco, Inc., Data on file: Study to deter- 
mine the route and rate of removal of chon- 
droitin sulfate/sodium hyaluronate 
(Viscoat) from the eyes of cynomolgus mon- 
keys (Macaca fasicularis), 1983. 


To become a Cilco investigator 


for Viscoat, call Cilco toll free at 


1-800-624-3418, or write to: Viscoat 
Clinical Trials, Cilco, Inc., 2205 Fifth 
Street Road, P.O. Box 1680, Hunting- 
ton, West Virginia 25717-1680. 


U.S.A.: CILCO, Inc., 2205 Fifth Street Road, P.O. Box 
1680, Huntington, West Virginia 25717-1680, Toll 
Free (U.S. only): 800-624-3418, Collect: 304-529- 
7711, TLX: 886 453 e Australia è Brazil e Canada e 
England e Finland e France e Germany œ Japan e 
Switzerland 






Caution: Investigational de- 
vice limited by federal (USA) 
law to investigational use. 






Cilco introduces 


ISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


For the future of implant 
surgery 


The Cilco logo is a trademark, and Viscoat and Cilco are registered trademarks of Cilco, Inc. © 1985, Cilco® Inc. 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Contact-Lens Comparator 


Paragon Optical Inc. 

947 East Impala Ave. 

P.O. Box 988 

Mesa, AZ 85201 

Tel: 800-528-8279 (National) 
602-892-7601 (Arizona) 





(@ 


Paragon Optical has introduced the UR-O-VUE 
MARK V contact lens comparator designed for 
PMMA and gas-permeable contact lenses. The UR- 
O-VUE MARK V can assure manufacturing laborato- 
ries and contact lens fitters of a precise method of 
perfecting customized lenses. This visual compara- 
tor will enable the laboratories to final-inspect lenses 
for an optimum fit. With the distortion-free 7 inch 
calibrated lenscreen, one can check for scratches, 
blending of optical zones, surface bevels, and edges. 
It allows the practitioner to view the lens surface 
deposits on follow-up care. 


The sturdy metal frame, with a compact size of 8 x 
17 inches, has double illumination for brilliant images 
and sharper contrast. Vertical viewing and rotation 
for inspecting a 360-degree edge profile on PMMA 
and gas-permeable contact lenses are possible. 


> Ophthalmic Solutions 


Allergan Pharmaceuticals, Inc. 
2525 Dupont Dr. 

Irvine, CA 92715 

Tel: 714-752-4500 


Poly-Pred (prednisolone acetate 0.5%, neomycin 
sulfate - 0.35% neomycin base, polymyxin B sulfate 
10,000 units/ml) Liquifilm sterile ophthalmic suspen- 
sion is available in a new 10-ml size. Poly-Pred is 
used to reduce postoperative and in-office inflamma- 
tory ocular conditions. It offers prednisolone acetate 
in an antibiotic combination. Poly-Pred is formulated 
using a microfine suspension which provides an 
opportunity for rapid absorption. 


b Automated Perimeter 


Coburn Optical Industries 

P.O. Box 2498 

Clearwater, FL 33517 

Tel: 800-237-5906 (National) 
800-282-1208 (Florida) 


Coburn Optical Industries is the exclusive U.S. 
distributor for the Perimat 206, the newest fully 
automated perimeter from Rodenstock. The new 
Perimat 206 features a sophisticated microprocessor 
that automatically selects the most suitable program 
for the patient, providing the best possible diagnos- 
tic result as well as considerable time savings. 

The Perimat, designed to determine individual 
threshold levels at the beginning of each test, then 
uses the suprathreshold testing method to determine 
defects. Based on the patient’s sensitivity curve, the 
testing system automatically adjusts the supra- 
threshold in all areas of the visual field. A redesigned 
control panel is clearly formatted to display the state 
of the examination at all times. 
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The other auto keratometer 
gives you only a tape 
printout, so essentially 
you're working in the dark 

if it tells you there's an error, 
you have no way of 
knowing what caused it. 





























































































































The Canon Auto Keratometer K-1 
gives you a clear video picture of 
your patients eye and the mire 
image as well as a comprehensive 
tape printout. You detect any 
problem before you obtain 
your printout. 







R 
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Canon introduces 
the VISUAL AUTO 
KERATOMETER. 


The most dependable, accurate instrument 
for measuring the curvature of the eye and 
obtaining K readings, the Canon Auto 
Keratometer provides a clear video image of 
your patient’s eye and the mire image. 

You can prevent eyelids or eyelashes from 
intruding, or you'll Know when a strong irregular 
astigmatism isn’t measurable. It saves time, 
its accurate and, of course, you geta 
comprehensive tape printout of curvatures, 
refractive powers and even corneal astigmatism. 
Contact lens fitting and obtaining K readings is 
simpler and more dependable than ever, with 
the Visual Auto Keratometer, from Canon. 





i alte epee gn ee Wem a 


CANON U.S.A., INC 
NEW YORK-One Canon Plaza, Lake Success, NY 11042 (516) 488-6700 
CHICAGO-140 Industrial Dr., Elmhurst, IL 60126 (312) 833-3070 
LOS ANGELES-123 Paularino Ave., East Costa Mesa, CA 82626 (714) 979-6000 te 
c 1983 Canon U S.A., Inc 


Canon Auto Keratometer K-1 
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» Contact Lens Systems 


Alcon Laboratories, Inc. 
6201 South Freeway 
Fort Worth, TX 76134 
Tel: 817-551-8227 





Alcon Laboratories, Inc., has announced the intro- 
duction of a completely new line of products for the 
care of soft contact lenses. Called the Opti-Soft Sys- 
tem, the products feature a patented new generation 
antimicrobial preservative, Polyquad, developed by 
Alcon’s Research and Development division. 


Because of its unique molecular structure, 
Polyquad is “matrix resistant.” That is, since the 
molecules are significantly greater than those of 
thimerosal or sorbic acid, they are less likely to enter 
the lens matrix. Furthermore, this system will not 
discolor lenses. Its bactericidal activity makes it more 
effective than thimerosal or sorbic acid against the 
common ocular pathogens and against yeasts and 
mold. 

The Opti-Soft System includes Opti-Soft Rinsing, 
Storage, and Heat Disinfecting Solution, Opti-Clean 
II Daily Cleaner, and Opti-Tears Soothing Drops. 
The company also recommends that Opti-Zyme En- 
zymatic Weekly Cleaner be used to ensure maximum 
deposit removal. 


> Computerized Diagnostics 


ICS Medical 

1785 Cortland Court 
Addison, IL 60101 
Tel: 312-495-2150 


ICA Medical Corporation has a completely compu- 
terized system for the examination of eye move- 


ments. The new system, called Computerized Trac- 
ing Analysis System (CTAS) is the most advanced 
instrumentation available designed specifically for 
clinical settings. 

Through the keyboard of a microcomputer the 
clinician conducts tests, stores, retrieves and ana- 
lyzes all data. Special software is the key to the 
operation. It provides preset routines that greatly 
reduce the time required for examination and assure 
the integrity of each test. Software lets the clinician 
define protocol, repeat, delete, or change the se- 
quence of, tests to match the needs of the particular 
case. A variety of attributes are unique to the new 
system: 

1. Simple operation—eight keys completely con- 
trol the recording and analysis processes. 

2. Pre-set routines—software controls the instru- 
ments. Calibrations are automatic. Tracings are cen- 
tered with the touch of a button. 

3. Improved protocol—select a test sequence that 
best suits the case. 

4. Repeatable stimuli—computer-generated pat- 
terns for tracking and saccade tests. 

5. Heightened interpretation—retrieve tracings 
quickly and easily for review. 

6. Comprehensive analysis—receive complete, 
easily understood graphic and tabular summaries. 


> Trial Lens Kit 


Corning Medical Optics 
Dept. OPM 36 

Corning Glass Works 
Corning, NY 14831 

Tel: 607-974-7823 


A brochure describing CPF (Corning Photochromic 
Filter) eyeglass lenses has been updated to include 
information on CPF trial kits. The eight-page, full- 
color booklet describes how CPF lenses selectively 
filter blue light in the visible spectrum. Removal of 
the blue light often results in substantial relief from 
light-related symptoms such as glare and loss of 
contrast, Corning says. The lenses’ photochromic 
action controls remaining wavelengths in bright, 
hazy or cloudy conditions. The CPF trial kit gives 
light-sensitive patients an opportunity to try CPF 
lenses under a variety of lighting conditions before 
purchasing them. Included in the CPF trial kit are 
CPF 511, CPF 527 and CPF 550 lenses in clip-on 
frames, the new spectrum demonstration card to 
help explain the blue light filtering properties of the 
lenses, the CPF technical manual, a price list, a 
counter card and consumer brochures. 
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Reichert” 


GINIA 800/582-8092 
3335 CROFT STREET, NORFOLK, VIRGINIA 23513 
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» Fitting Measurement Device 


Multi-Optics Corporation 
1153 D Triton Dr. 

Foster City, CA 94404 
Tel: 415-574-8634 





Multi-Optics Corporation, has released a compact, 
simple-to-use Pupil Height Device designed to help 
eliminate fitting height errors for all spectacle lenses, 
including Varilux, trifocals, bifocals, cataract lenses 
(single vision or multifocal), and single vision lenses. 


b Intraocular Lens 


Precision Cosmet Company, Inc. 
Minnetonka, MN 


A new intraocular lens, the Kratz One-Piece Light- 
weight, Model No. 9370, has been released by 
Precision-Cosmet Company, Inc. The new lens is 
designed to prevent the edge glare and decentration 
symptoms experienced by some patients through the 
use of 7.0-mm optics. Special lightweight design is 
also incorporated to help reduce mass in the eye and 
permit large optic tolerance. The Kratz 9370 is 14.6 
mm in length to facilitate sulcus placement in large 
eyes, yet is flexible for capsular placement. The lens 
material is Perspex CQ with flexible, one-piece loops, 
angulated 9 degrees. Other features include multiple 
point loop contact in sulcus or capsule, two 0.40-mm 
positioning holes, and a 0.25-mm high posterior 
ring, designed to hold capsule off posterior surface. 


> Cosmetics for Contact-Lens 
Wearers 


Barnes-Hind, Inc. 
895 Kifer Rd. 
Sunnyvale, CA 94086 
Tel: 408-736-5462 


Barnes-Hind has introduced Soft Mate Cosmetics, 
a gentle hypoallergenic mascara and eye makeup 
remover formulated specifically for contact lens 
wearers and patients with sensitive eyes. Soft Mate 
Mascara contains no harsh chemical preservatives 
that can irritate sensitive eyes or oils that can soil 
lenses. Soft Mate Eye Makeup Remover is an oil-free, 
fragrance-free, and irritant-free solution that con- 
tains no mercurial preservatives (such as thimero- 
sal). 


February, 1986 


Reprints of illustration available on request 


Akorn...changing with Ophthalmology 


Miracles of yesterday are state of the art today. 
Products, technology and the competitive environ- 
ment continue to evolve. Just as apna nology 


is changing, Akorn, the leader in quality 
low-cost eye care products, is also 
changing to meet your requirements. 
Akorn’s team of trained field represen- 
tatives has been expanded to provide 
more samples and physician support. 
A corporate restructuring, and a new 


Akorn,Inc. 
1AN AKARN DNRIVF ARITA SPRINGS T.A 70420- 1-800-535-7155 (IN LOUISIANA 1-800-344-2291) 


distribution center, plus formation ofa new Medical 
Advisory Council make Akorn better able to respond 
to produc ‘t development and physician service needs. 


In addition, Akorn has increased its 
long-standing commitment to ophthal- 
mology by dedicating more resources 
for research and educational grants. 
If you haven't considered Akorn recently, 
please think about making the change 
with us. Quality-Service- Commitment 
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CHRISTIAN OPHTHALMOLOGY SOCIETY 
10TH ANNUAL MEETING 
AMELIA ISLAND PLANTATION 


Amelia Island, Florida 32034 June 26-29, 1986 
Hebrews 10.25 Proverbs 9.10 





Doctor, we believe you and your family will really enjoy the tenth annual Christian Ophthalmology Meeting to be heid in 
Amelia island Plantation. This will feature quality scientific presentations as well as spiritual talks presented by practic- 
ing ophthalmologists. Scientific faculty for this meeting includes: 


Douglas R. Anderson, M.D. Glaucoma 

John A. Costin, M.D. Neuro-Ophthaimology 

Douglas Fowler, M.D. Stress in Physician's Families 

J. Donald Gass, M.D. Advances in Macular Disease 

James M. Mitchell, M.D. Carotid-Cavernous Fistulas 
Bee Patrick S. O’Connor, M.D. Visual Fields Made Easy 
S | J. James Rowsey, M.D. Corneal Advances and Problem Solving 
E Robert L. Tomsak, M.D., Ph.D. An Approach to Diplopia 


A full program is planned for adult guests with good Bible teaching and complete facilities for children of all ages. Please 
bring your spouse and family, too! We want to emphasize that members of all faiths are sincerely invited. Registration 
for practitioners is $150 per family. Medical students, residents, fellows and medical missionaries can come for $25. 
Make checks to ACOM and mail to Christian Ophthalmology Meeting, c/o Dr. S. William Clark, Jr., P.O. Box 2009, 
Waycross, Georgia 31502. 


64 hours Category 1 C.M.E. credit 





ond Annual | The Masters 
Live-Video | of Ophthalmic - 
Ophthalmic | Plastic Surgery }j " 


Plastic Surgery 


Friday & Saturday wee 
Worksop March 14-15, 1986 a 


Workshop hours from 8:00 am-3:00 pm 






COURSE DIRECTORS: | 


Byron Smith, M.D., Richard D. Lisman, M.D., 
Rene Rodriguez-Sains, M.D., Murray Meltzer. M.D. 


SECTION DIRECTOR: Albert Hornbdlass. M.D. | 


INSTRUCTORS: N. Bedrossian, M.D., S. Gilbard. M.D.. 
D. MacDonald, M.D. 





INVITED SURGICAL “MASTERS”: Manhattan 
Alston Callahan, M.D., Frederick Jakobiec, M.D., Fedorico Serrano, M.D. $ 
-| dobn Simonton, Byron Smith, Richard Tenze! Eye, Ear & Throat Hospital 
ae -CURRIC ULUM: Five continuous operative suites covering major areas 
of expertise of the invited surgeons and staff: 2 10 East 64th Street, 
-a, Orbital Surgery -Fractures New York i 1002 ji 
b. Medial Canthal Reconstruction pclae’ fal eae 
© c. Eyelid Reconstruction LIMITED REGISTRATION 
d. Complications of Blepharoplasty 
e. Conjunctival Surgery-Surgery of Symblepharon . ANL S , 
Participants are allowed free access to OR’s, teaching classrooms and Ms. Martha Klapp. Course Coordinator 
amukar vidin Manhattan Eye, Ear & Throat Hospital 


210 East 64th Street, NYC, NY 10022 


an turn on your lights, turn off 
our lights, and dim your lights 
every time you operate your slit 
lamp, your ophthalmoscope, your 
etinascope, your indirect — 
and does it faster and 


easier than you can 


6 nd it does it each and every time you lift 
Our instruments 

ts the same flawless performance our regular 
utoswitch model has been providing for 

meen y ears 
O more groping. stretching, twisting or 


i j- tj $ af ~} + ~\ 4 j $ r ~ 
umoung tor nant switenes 


or new installations 


rder our fully wired Autoswitch 


And for existing offices, 
rder the wireless unit. Either one 
5 easy to install 

\wvailable in beige or gray cabinet 


or more information 
ust call us at 


300-345-1244 


Pa. 215-356-3128; Ca. 714-893-4717) 


JiversatroniCs n 


\20 Parkway, Broomall. Pa. 19008 « Suite No. 102, 5132 Bolsa Avenue, Huntington Beach, Ca. 92649 





Treat Astigmatism 
The Way You See Fit 






The Bausch & Lomb System For Astigmatism 


Ose 


When it comes to 
correcting astigmatism, 
it’s clear that practition- 
ers have more options 
available than ever 
before. Some choose 
soft toric lenses, others 
gas permeable lenses, 
and many practitioners 
use both. 


The OPTIMA" TORIC Fit 

(hefilcon B) 

® Excellent comfort and performance in a tech- 
nologically sophisticated soft toric lens. Lathe-cut in a 
unique new way using the Bausch & Lomb Toric 
Generator Process. 


The STANDARD SOFT TORIC Fit 
(hefilcon B) 

® Time-tested Bausch & Lomb” Toric lenses for predict- 
able performance for both new fits and replacements. 
Precision lathing ensures fast, accurate fitting—some- 
thing you've come to expect from the Bausch & Lomb 
Soft Toric lens. 


The MADE-TO-ORDER SOFT TORIC Fit 
(hefilcon B) 


® Bausch & Lomb Toric lenses will soon be available in 
MADE-TO-ORDER parameters to give you more flex- 
ibility in fitting virtually all of your astigmatic patients.* 








Bausch & Lomb listens 
to every point of view, 
and as a result our 
astigmatic fitting 
system is made up of a 
comprehensive array of 
lenses designed to 
satisfy a broad range of 
practitioner preferences. 


The GAS PERMEABLE Fit 
(itafocon AGB) 


@ Traditional Bausch & Lomb quality and reproducibility 
make our gas permeable lenses popular choices with 
many practitioners. Our newest state-of-the-art gas 
permeable lens, the BAUSCH & LOMB” GP26 Lens, 
is lathe-cut from an inherently wettable co-polymer 
resulting in exceptional oxygen transmission. 

Both our GP26 (itafocon B) and H.G.P. (itafocon A) 
lenses offer dependable performance for virtually any 
gas permeable patient need. 


Any manufacturer can pursue a variety of approaches to 
fitting astigmatic patients. The real challenge comes in 
creating lenses that meet the Bausch & Lomb commit- 
ment to excellence. And we intend to carry that commit- 
ment into the future with innovative new lenses 
employing advanced technologies. 


For a rapid return on a ten-minute investment, talk to 
your Bausch & Lomb sales representative about our 
family of lenses for astigmatism. No matter how you look 
at it, we have a no-compromise astigmatic lens with the 
characteristics you prefer. 


*The Bausch & Lomb Toric lens is now available in made-to-order parameters in 
some areas of the country. Check with your Bausch & Lomb sales representative for 
availability in your area. 

See Package Inserts and Professional Fitting Guides for additional important information. 
© 1985 Bausch & Lomb Incorporated 
BAUSCH & LOMB, Your Partner In The Future Of Eye Care, OPTIMA TORIC, and ¥ are 
trademarks of Bausch & Lomb Incorporated. 


BAUSCH & LOMB®) 


PROFESSIONAL 
PRODUCTS DIVISION 


Rochester NY 14692 


_ Topcon in 
inner space technology 


Topcon’s OC-20A Automatic 
Ophthalmic Chair. And Topcon'’s IS-40 
Instrument Stand. Designed to con- 
quer the limitations of inner space 
through a scientific combination of 


convenience, comfort and aesthetics. 


The OC-20A chair engineered for 
comfort with its generous padding and 
wide seat, features an automatic re- 
clining system and full auto return sys- 
tem. Arocker switch controls the back 
rest reclining and raising actions. 
Press the stop switch and action can 
be stopped at any point. Switches are 
located on both sides of the back rest 
for convenience. 

Other convenient features include 
seat elevation/lowering controls, re- 
tractable arm rests and an adjustable 


head rest. The contemporary styled 
durable upholstery is available in a 
Choice of four colors: chestnut brown 
(shown); blue, burgundy and black. 
Upholstery sections are interchange- 
able and may be easily replaced. 

To meet your needs, the IS-40 
Ophthalmic Stand is available in a 
variety of configurations. The IS-40 
complete, features a counter- 
balanced refractor arm, ophthalmo- 
meter arm and slit lamp arm as well 
as an instrument console. The deluxe 
console provides operational controls 
for chair elevation, power to the 
instrument arms and rheostats for the 
overhead lamp intensity and auxiliary 
instrument outlet. 

In addition, the console is supplied 


OPCON 


| A O World of Precision Optics 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450 


i 
ces 


with a choice of rechargeable or 
corded wells and can be conveniently 
rotated at your discretion. 

The IS-40C features the same 3 arms 
without the console and the IS-40B 
includes the slit lamp and refractor 
arms only. 

All models include an overhead 
lamp and an upholstered panel co- 
ordinated to match the OC-20A chair. 

Plan for your future needs by intro- 
ducing Topcon's inner space technol- 
ogy into your office today. 


The Topcon 
6¢-20A /1S-40 
ophthalmic 
chair & stand 
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Editorial: Are their spectacles really necessary? 

Spectacle prescribing among 10-year-old children SARAH STEWART-BROWN 
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Argon laser trabeculoplasty in exfoliation syndrome MARK B SHERWOOD AND BJORN SVEDBERGH 
Paralytic strabismus: the role of botulinum toxin J S ELSTON AND J P LEE 


Detection of optic nerve damage in ocular hypertension J E ROSS, A J BRON, BC REEVES, AND P G EMMERSON 
Albinism with haemorrhagic diathesis: Hermansky-Pudlak syndrome P E KINNEAR AND E G D TUDDENHAM 
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Vitreous haemorrhage after cataract extraction K R LITTLEWOOD AND IJ CONSTABLE 
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Kelman PC-27LB CapSul™ Lens 


A good reason to implant one loop in the capsular bag 
and one in the ciliary sulcus. 


E Polypropylene Inferior Loop 
When implanted in the bag, the polypropylene loop is 
designed to flex to accommodate compression of the 
implant. 


E Perspex® CQ* Superior Haptic 
In situ, the PMMA haptic rests gently against the ciliary 
body. Recent studies’? suggest PMMA is less reactive 
than polypropylene in contact with ciliary tissue. 


@ Excellent Centration 
Achieved with the PC-27LB differential loop lengths 
and the polypropylene loop in the capsular bag and the 
PMMA haptic in the ciliary sulcus. 


* Perspex” is a registered trademark of ICI. 
Caution: Investigational device. Limited by United States law to investigational use. 


84-52-1080 101-503 


American Hospital Supply Corporation 


E 0.25 mm Laser Spacer 
Provides uniform separation between the optic and 
posterior capsule facilitating a future YAG laser posterior 
capsulotomy. 


E Ultraviolet Blocker 
Perspex® CQ optic absorbs UV wavelengths up to 400 nm. 


E The New Kelman CapSul™— It’s a Dickens of a lens. 


For additional information, contact American 
Medical Optics, 1402 E. Alton Ave., Irvine, CA 92714 
Telephone: 800 854-6930 CA: 800 432-7489 


1. Apple DJ: Biocompatibility of implant materials. Am Intraoc Implant Soc J, vol 10, 
Winter 1984. 


2. os aiaa inflammatory potential cited. JOL & Oc Surg News 2(No. 14):16, July 15, 
1984. 


Technology *Ħ Quality ° Service 


American Medical Optics 
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tact and it is where the patient’s impression 


It is the plac patient first make con 
ina delivered is formed. 
jalty in a technically aware society requires that every facet of your 


e examination lanes. 
e only examination system that reflects the high quality of care you are 
ng the other State of the Art equipment that you have So 


| PEE r An 


carefully invested in. 
is the only logical choice. 


hy the Omni Sytem 
OMNI SY STEMS 
giti LA VMN (Sate 102 5132 pa 


isell diversatronicS = Call Toll Free: 1-800-523-0265 


stown, PA 19401 >» 215/277-5220 
62649 » 714/893-47 17 


Avenue * Huntington Beach, CA 









See the future. 
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BSS PLUS, THE TEN 
MINUTE CELL SAVER 


BSS Plus — unexcelled for its cell 
saving effectiveness during prolonged 
intraocular irrigation — has now been 
n shown to significantly reduce endothelial 
cell loss in short-term procedures. 

Oram R. Kline, Jr., M.D., ina 
recent study to test the efficacy of BSS 
Plus in planned ECCE procedures, com- 
pared BSS Plus with BSS in 100 cases 
requiring an average irrigation time of 
10 minutes. Dr. Kline found BSS Plus 
patients retained 33% more cells than 
BSS patients. 

His conclusion: “. . . BSS Plus is 
a superior short-term irrigating solution 


BSS PLUS® BRIEF SUMMARY 


BSS Plus® is indicated for use as an intraocular irrigating solution during intraocular 
surgical procedures involving perfusion of the eye with relatively large volumes of perfusion 
fluid over a relatively long period of time. 
Part |: Part lis a sterile 480 ml solution in a 500 ml single-dose bottle to which the Part I! 
concentrate is added. Each mi of Part I contains: Sodium Chloride 7.44 mg, Potassium 
Chloride 0.395 mg, Dried Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, 

__ Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection. 
Part It: Part ll is a sterile concentrate in a 20 ml single-dose vial for addition to Part I. Each 


ml of Part Il contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride 
(that can) mean the difference between gg das k mg, Dextrose 23 mg, Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, g P 
: i t jection. 
corneal compensation and corneal n ja giles Na cid S 


BSS Plus has no specific CONTRAINDICATIONS or ADVERSE REACTIONS, 
however, contraindications for the surgical procedure during which BSS Plus is to 
be used should be strictly adhered to. 

WARNINGS: NOT for injection or intravenous infusion. 
PRECAUTIONS: Do not use Part | if itdoes not contain a vacuum. 
Follow the directions for the particular administration set to be used. 
Do not use other additives than Part Ii. Do not use if the reconstituted 
solution is discolored or contains a precipitate. 

BSS Plus DOES NOT CONTAIN A PRESERVATIVE AND, 
THEREFORE, SHOULD NOT BE REUSED. DISCARD 
ANY UNUSED PORTION SIX HOURS AFTER 
PREPARATION. 

OVERDOSAGE: BSS Plus has no potential for 
overdosage. 


decompensation.” 
Time Tested over all durations of 
intraocular perfusion, BSS Plus advances 
| the technological clock on cell saving 
K efficacy. 


$ 
Alcon Surgical” 
Surgical Products Division 


Alcon Laboratories, Inc. 

P.O. Box 1959 

Fort Worth, TX 76101 

817/293-0450 

Alcon Laboratories, Inc., 1983 0082T 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 
INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the first of the month preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and payments to the following: 





Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words-—$75.00. Ad will run three months. No refunds on cancelled ads 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 
assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 
over 35 words will be set within a ruled border. 


Box number responses must include the box number on the envelope (Box 


address given above. 


OPHTHALMOLOGIST 


Board certified or eligible to join 160- 
physician multi-specialty group prac- 
tice. Position requires experience in 
all types of anterior segment surgery. 
sub-specialty interest in retina or 
glaucoma helpful. Responsibilities 
include teaching medical students, 
ophthalmology residents and techni- 
cians. Opportunities for clinical re- 
search are also available. 


Competitive salary and outstanding 
fringe benefits. For consideration 
please send your CV to: Daniel J. 
Nelson, M.D. Chief of Ophthal- 
mology. 


RAMSEY CLINIC 
640 Jackson Street 
St. Paul, MN 55101 


Equal Opportunity Employer 


AJO) and should be sent to the 





GENERAL 
OPHTHALMOLOGIST 


Board Eligible/Board Certified to join 
progressive Upper Midwest 150 physi- 
cian multispecialty group. The position 
is located in one of sixteen regional 
sites. Community has one other oph- 
thalmologist. 


Competitive salary and fringe benefits. 
Attractive community of 20,000 offers a 
private college and excellent recrea- 
tional opportunities. 


Send C.V. and inquiry to: 


Box 007 AJO 
American Journal of Ophthalmology 
Suite 1415, 435 N. Michigan Avenue 
Chicago, IL 60611 
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POSITIONS AVAILABLE 


VITREQ-RETINAL SURGEON: Vitreo-retinal surgeon to associate with private retinal group 
in major Midwestern city. Send C.V. to Box 922 AJO. 











VITREQRETINAL ASSOCIATE 
Sought for small Midwestern group with high pathology general and 
pediatric practice. Equipment includes: Argon, Krypton, YAG, Phaco 

9000, Octopus 2000R, Topcon and Zeiss same-day fluoresceins. Ad- 

jacent outpatient and inpatient surgery units. Your choice Vitrector. 

Must be willing to do some general ophthalmology. Send CV now to 

schedule interview at Academy or other meetings. Box 956 AJO. 








WANTED: Third ophthalmologist desired for growing practice in the Southeast. Interest in 
retina preferable. Guaranteed salary with opportunity for partnership in one year. 
Piease forward curriculum vitae to Box 964 AJO, 


OPHTHALMOLOGIST 


Board certified (preferred) or board eligible for Chief of Ophthalmology 
position in a highly active medical/surgical hospital. This JCAH accre- 
dited medical center is affiliated with the University of Virginia Medical 
School and provides an opportunity for academic appointment and 
participation in medical student training. Excellent benefits. Salary 
range: $67,00-$78,000 contingent upon experience and qualifica- 
tions. Write or call: 
VAMC 
Chief of Staff (11) 
Salem, Virginia 24153 
Telephone (703) 982-2463, Ext. 2104 


EEO Employer 


KING SAUD UNIVERSITY 


COLLEGE OF MEDICINE 
RIYADH 


Applications are invited from suitable qualified doctors 
to fill the posts of Professors/Associate Professors/As- 
sistant Professors/Senior Registrars, and Registrars in 
the Department of Ophthalmology for the Academic 
Year starting July 19, 1986. Applicants should have 
FRCS, American Board or other equivalent qualifica- 
tions and teaching experience at University Level (For 
Faculty Staff). 


Salaries are attractive and potentially Tax-Free for those 
who qualify. The exceptional benefits include furnished 
lodging, 45 days annual paid leave for non-faculty and 60 
days for Faculty Staff with round trip ticket. 


|. Application with comprehensive curriculum vitae and 
- addresses of three referees should be sent to: 


_ The Vice Dean (Administrative) 
| College of Medicine 
King Saud University 
P.O. Box 2925, Riyadh-11461 
Saudi Arabia 
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WANTED: Retinal Specialist to associate with general ophthalmologist in Massachusetts. 
Box 971 AJO. 


OPHTHALMOLOGIST WANTED: Busy, growing, large, young practice. Specialty interest 
preferred. Early partnership. West Virginia community, over 100,000 population, Uni- 
versity area. interviews to selected applicants only. Send CV and photo, Box 978 AJO, 


OPHTHALMOLOGIST WANTED: Turnkey facility, established industrial clientele, adjacent 
beautiful Monterey Peninsula. Confidential. Occupational Health Care, 31 Winham 
Street, Salinas, CA 93901. 


VITREO-RETINAL SURGEON: Busy retinovitreous practice with a metropolitan midwest 
setting desires another associate. Please send resume to Box 980 AJO. 


VITREORETINAL SURGEON: Vitreoretinal Surgeon wanted to associate with prestigious 
three-man retina referral practice in midwest. Private practice with academic affili- 
ation. Please send C.V, to Box 981 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Fetiowship-Trained Pediatric Ophthalmologist needed 
to join busy general and anterior segment ophthalmology practice in southeast. Medical 
school faculty appointment included. Excellent salary and benefits. Send CV, photo, 
and personal references. Box 984 AJO. 


VITREORETINAL SURGEON 


FULLY TRAINED VITREORETINAL SURGEON NEEDED IN EXPANDING MULTI- 
SPECIALTY CLINIC WITH 100 PHYSICIANS-~-SIX ESTABLISHED SATELLITE 
CLINICS. 

NO OTHER RETINA SPECIALISTS WITHIN 60 MILES, 


OPHTHALMOLOGY DEPARTMENT CURRENTLY CONSISTS OF TWO GENER- 
AL OPHTHALMOLOGISTS AND ONE OPTOMETRIST. 


CONTACT: William R. Jernigan, M.D. 
Trover Clinic 
Clinic Drive 
Madisonville, Kentucky 42431 
Phone: 502-825-7470 


THE UNIVERSITY OF FLORIDA 
FACULTY POSITIONS AVAILABLE 


The Department of Ophthalmology, University of Florida, 
has openings for two full-time faculty members. 


OPHTHALMOLOGIST/OPHTHALMIC PLASTIC SUR- 
GEON: This position will be filled at the rank of Assistant 
Professor, Associate Professor, or Professor. The re- 
quirements of this position are Board or equivalent certi- 
fication as an ophthalmologist, fellowship training in 
ophthaimic plastic surgery, and an interest and skills in 
genera’ ophthalmology. Recruiting deadline February 
28, 1986, to start July 1, 1986. 


OPHTHALMOLOGIST/GLAUCOMA SPECIALIST: This 
position will be filled at the rank of Assistant Professor. 
The requirements of this position are Board or equiv- 
alent certification as an ophthalmologist, and fellowship 
training in glaucoma. An additional responsibility will be 
to establish a research unit directed to the study of glau- 
coma and the physiology and dynamics of intraocular 
fluids. The candidate, then, must have a significant back- 
ground in glaucoma management and research. Recruit- 
ing deadline February 28, 1986, to start July 1, 1986. 


We welcome interested individuals to submit a letter of 
application that specifies academic interests. A curricu- 
lum vitae and at least three letters of reference should 
be included and sent to George A. Stern, M.D., Associate 
Professor, Department of Ophthalmology, Box J-284, 
JHMHG, University of Florida, Gainesville, Florida 
326 10. The University of Florida is an Equal Opportunity/ 
Affirmative Action Employer. 
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Ophthalmologist 


BE/BC ophthamologist with training in oculoplas- 
tics and orbital surgery to join a 190 physician 
multi-specialty group with adjacent 447-bed 
hospital. Current department has 5 ophthal- 
mologists, 9 certified technicians, YAG laser, 
Argon laser, A & B scan, auto perimeter, etc. 
Applicant will do general ophthalmology as well. 
Gundersen Clinic, Ltd. is in a beautiful 50,000 
community with state university, private college, 
superb outdoor facilities, good schools and broad 
economic base. Write: 


Bruce A. Polender, M.D. 
Chairman Personnel Committee 


Gundersen Clinic, Ltd. 


1836 South Avenue 
La Crosse, Wisconsin 54601 





Ophthalmologists 


FHP, a rapidly expanding multi-specialty 
group practice, is seeking experienced, 
Board certified (or eligible) Ophthalmol- 
ogists. These positions, based in Orange 
County/Long Beach, Southern California, 
require expertise in laser and cataract 
surgery. Expertise in Yag laser and 
Oculon plastics is desirable. 


For more information, please call William 
Trainor, Manager of Professional Staffing, 
toll-free at 1-800-446-2255 (in California, 
call 1-800-336-2255), or write: 


Professional Staffing 
9900 Talbert Avenue « P.O. Box 8000 
Fountain Valley, California 92708-8000 





February, 1986 


VITREORETINAL SURGEON: Vitreoretinal surgeon needed to join busy general and anter- 
ior segment ophthalmology practice in southeast. Medical school faculty appointment 
ae ae Excellent salary and benefits. Send CV, photo, and personal references. Box 
985 AJO. 


OCULOPLASTIC OPHTHALMOLOGIST: Fetiowship-Trained Oculoplastic Ophthalmologist 
needed to join busy general and anterior segment ophthalmology practice in southeast. 
Medical school faculty appointment included. Excellent salary and benefits. Send CV, 
photo, and personal references. Box 986 AJO. 


ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


University of Southern California School of Medicine, Department of 
Ophthalmology. seeks an ophthalmologist for full-time faculty position 
with strong commitment to teaching and research specializing in glau- 
coma. Requirements include completion of residency, fellowship in 
glaucoma, and Board certification or eligibility. The individual should 
have teaching, research, and administrative experience. Send qualifi- 


cations and CV to: 


Stephen J. Ryan, M.D., Chairman 
Ophthaimoiogy Departrnent 
Doheny Eye Building 
USC School of Medicine 
1355 San Pablo St., Los Angeles, CA 90033 


EODE/AA 





UTAH: Ophthalmologist needed in expanding suburban community of 60,000 near a new 
50 bed hospital. Unique opportunity for private practice in an underserved area 30 
minutes from downtown Salt Lake City. Call Bob Albrecht (801) 264-8800. 


OPHTHALMOLOGISTS: Private practice opportunities with income guarantee in Clovis 
and Ruidoso, New Mexico. Submit CV to Bil Norris, Southwest Community Health 
Services, PO Box 26666, Albuquerque, NM 87125-6666. Or, call 1-800-545-4030, Ext. 
8300. 


PEDIATRIC OPHTHALMOLOGIST, RETINAL OPHTHALMOLOGIST: Associates needed in 
Southeastern Massachusetts. Must be Fellowship trained and BC/BE. CV, date avail- 
able to: Robert D. Gross, M.D., 57 Alberta Rd., Chestnut Hill, MA 02167, 


OPHTHALMOLOGIST: Associate position for general ophthalmologic practice in Massa- 
chusetts. Box 988 AJO. 


WANTED: Board eligible/certified General Ophthalmologist to join forty-five physician 
multispecialty group in Los Angeles. Excellent opportunity. Start date negotiable. Send 
GV to Box 989 AJO. 


EASTERN PENNSYLVANIA: Solo, general ophthalmologist seeking general or subspecia- 
list. New ophthalmology building. Mid-sized town. First year salary and benefits leading 
to full partnership. Adjacent 300 bed hospital. YAG and Argon lasers. Box 990 AJO. 


OPHTHALMOLOGIST WANTED: Part time or full time pediatric ophthalmologist. Excellent 
opportunity, beautiful West Coast location. Send picture and curriculum vitae. Box 991 
AJO, 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help; assist surgery and patients; housing available, 
possible future career opportunity. Write Box 992 AJO. 


RURAL NORTHERN PENNSYLVANIA: Lovely smali town in scenic recreation area with 
nearby college. Very busy Ophthalmologist seeking board eligible/certified person- 
able, conscientious associate. Call 717-724-2131 or write Box 001 AJO. 


FLORIDA: Ophthaimoiogist in Daytona Beach area desires an ophthalmologist who is 
ready to semi-retire. Laser Surgery, Extraocular Surgery, Clinical Examinations. Send 
curriculum vitae, photograph to P.O. Box 10481, Daytona Beach, Florida 32020. 


INDIANA: General ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 002 AJO. 


LOCUM TENENS OPHTHALMOLOGIST NEEDED: San Francisco Bay area. Board certified 
or eligible. Work 2 to 3 days per week with 2 man partnership, opticians and surgi- 
center. Reply to Box 003 AJO or call (408) 253-3083 


KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do General 
Ophthalmology. Retina or Refractive surgery especially desirable. Join soloist in busy 
growing practice. Salary and fringes. Eventual partnership. Clean, progressive city. 
G.V., Photo. Box 004 AJO, 


Looking gooo... 


Gontrisin 


sulfisoxazole diolamine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved. Please see next page for summary of product information 
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eo. 
Gantrisin 
sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 


indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms; as 
adjunct in systemic sulfonamide therapy 
of trachoma. 


Contraindications: Hypersensitivity. 


Precautions: Incompatible with silver 
preparations; inactivated by para-ami- 
nobenzoic acid in purulent exudates: 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 


Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care not to contaminate dropper. 
Ointment small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 

How Supplied: Solution, '-oz bottles 
with dropper Ointment, “s-oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche inc. 
Nutley, New Jersey 07110 


KING SAUD UNIVERSITY 


COLLEGE OF MEDICINE 
KING KHALID UNIVERSITY HOSPITAL 
RIYADH 


King Saud University, College of Medicine is currently 
accepting applications for American Board of Ophthal- 
mology Certified General Subspecialty trained ophthal- 
mologists in the Department of Ophthalmology. Candi- 
dates must possess advanced clinical skills, proven 
surgical expertise and a demonstrated ability to apply 
these skills to the clinical and surgical education of oph- 
thalmology residents. A demonstrated interest in clinical 
or laboratory research is also desired. 


Faculty rank and salary are dependent upon qualifica- 
tions. Salaries are attractive and potentially tax-free for 
those who qualify. The exceptional benefits include fur- 
nished lodging, 45 days of annual paid vacation for non- 
faculty staff and 60 days for faculty staff. The selected 
candidates will be employed by and have a contract with 
King Saud University. 

For further information, write to the Vice Dean. To apply, 
send curriculum vitae, names of three academic refer- 
ees and one recent photograph to: 


THE VICE DEAN (ADMIN.) 
COLLEGE OF MEDICINE 
KING SAUD UNIVERSITY 
P.O. BOX 2925, RIYADH—11461, SAUDI ARABIA 





OPHTHALMIC 
PLASTIC SURGEON 


Ophthalmologist with subspecialty training in Ocu- 
loplastics is sought for full time position in Univer- 
sity Department of Ophthalmology, academic rank 
commensurate with credentials. The position will 
be based partly at the nearby VA Medical Center, 
and partly at the University campus. Must have 
completed an approved eye residency program, ap- 
propriate fellowship training, and be Board certi- 
fied or eligible. Duties include teaching residents 
and medical students, patient care and research. 
Send curriculum vitae, publications list and the 
names and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 
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Technology that 
Complements 
the Artof 
Implantation. 


+ Precision‘Cosmet 


A leader by design 


Caution: Investigational devices limited by 
Federal (USA) Law to investigational use. 
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Kratz/Johnson 7mm Lightweight 
Model Nos. 8661; 8663(UV) 
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Clayman 7mm Ovoid One-Pie 
Model Nos. 5770; 5772(UV| 


Bechert 7mm One-Piece Lightweight 
Angulated—Model Nos. 9600; 9602(UV) 
Flat—Model Nos. 9610; 9612(UV) 


Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 (800) 328-3961; (800) 682-3809 (MN) © 1985 Precision-Cosmet Company, Inc. 


WANTED 


Board eligible or board certified ophthalmologist to join established 
ophthalmologist with a large volume surgical and general ophthalmo- 
logic practice. Corporate benefits with excellent salary. Practice locat- 
ed in Eastern Pennsylvania, approximately 11 hours by automobile 
from the Philadelphia area and three hours from the New York metro- 
politan area. Please reply to Box 005 AJO. 


FULL TIME FACULTY POSITION 


A position is available in the Eye Services, University of Osteopathic 
Medicine and Health Sciences, for a full time ophthalmologist. Fully 
equipped department, including computerized perimetry and ver. Ex- 
cellent compensation and fringe benefits. Applicants are requested to 
send their C.V. and references to Discipline of Surgery, VOMHS, 3200 
Grand Avenue, Des Moines, IA 50312. Telephone (515) 243-8059, Dr. 
Todd L. Beyer. 


OPHTHALMOLOGIST WANTED 


Solo physician seeks an associate for a busy and expanding practice located in 
Western Pennsylvania in a medium sized community with a very large drawing 
population. The physician would be doing general ophthalmology with an above 
average volume of surgery. Someone with subspecialty interest/skills would be 
welcome. Competitive salary and fringes. Potential for partnership. Those inter- 
ested, please contact: Linda Lanchak, R.N., Physician Recruiter—Consultant, 
Health Care Personal Consulting, 400 GSB Building, Bala Cynwyd, Pa. 19004, 
(215) 667-8630. 


IN SEARCH OF THE RIGHT PHYSICIAN FOR YOUR HEALTH CARE TEAM? 


When excellence and performance are your principal concerns, we offer you the 
solutions. The Health Care Advisory Group of Specialty Solutions uses advanced 
management and behavioral science methods to help you to attract, evaluate, 
select, orient and manage new physicians and related health care professionals. 
For more information and a free copy of our ‘‘Guide To Finding The Right Physi- 
cians For Your Health Care Team,” write to: Dr. Paul Edelman, Health Care 
Advisory Group (B), P. O. Box J, Westborough, MA 01581. 


OPHTHALMOLOGIST WANTED 


Varied practice waiting for BE/BC ophthalmologist in expanding 50- 
man multispecialty group in NW Indiana—near Chicago. General oph- 
thalmology prime need but subspecialties also welcome. Complete 
OD support. Surgicenter on site plus excellent hospital facilities. Am- 
ple time off. Partnership in one year. No buy-in. 
T. R. Hofferth, Administrator 
The Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 
‘collect’ (219) 836-5800 


GENERAL OPHTHALMOLOGIST 


We seek a precise, thoughtful clinician to give patients the best possi- 
ble care using modern methods and equipment. Do you enjoy working 
with people, but also have the capacity to assume full responsibility for 
your work? Consider an opportunity to join an established, successful 
general medical and surgical ophthalmologic practice in Eastern Mas- 
sachusetts with YAG and Argon lasers in the office. Your participation 
would contribute to maintaining the quality of working life and profes- 
sional growth in this practice. 

If you would like to explore this opportunity, please send your resume/ 
C.V., references, etc. to: 

Specialty Solutions 
Health Care Advisory Group (B) 
P. O. Box J 
Westborough, MA 01581 





76 AMERICAN JOURNAL OF OPHTHALMOLOGY 


RETINA SPECIALIST 


Needed in 1986 for private practice with high surgical volume. 
$150,000 guaranteed to qualified individuals, with no upper limit. Call 
or write: Barbara Lauger, Practice Administrator, Midwest Eye Sur- 
geons, S.C, Lynn Hauser, M.D. and Neil Ross, M.D., 8 Health Services 
Dr., Suite #2, DeKalb, IL 60115, 815-756-8571. 


The Hershey Medical Center Division of Ophthaimoloagy is seeking to 
fill three full-time faculty positions, one in Neuro-ophthalmology, one in 
Cornea/External Disease, and one in Vitreo-Retinal surgery. Knowl- 
edge of visual electrophysiology is desirabie, although not essential, 
for the Neuro-ophthalmologist. interest in keratorefractive surgery is 
desirable, although not essential, for the position in Cornea/External 
Disease. Candidates must have an interest in supporting the education 
of residents in our fully accredited Ophthalmology residency program. 
Responsibility for all positions include patient care, teaching, and re- 
search. All positions are available immediately at either the Assistant 
or Associate Professor level with salary negotiable based upon back- 
ground and experience. At least one year of subspecialty training is 
essential, and all candidates must be at least Board Eligible. 

Please address all inquiries to: 


Joseph W. Sassani, M.D. 
Division of Ophthalmology 
The Milton S. Hershey Medical Center 
The Pennsylvania State University 
Post Office Box 850 
Hershey, PA 17033 


An Equal Opportunity/Affirmative Action Employer. 


CHAIRMAN 
Department of Ophthalmology, The University of Western Ontario 


Applications are invited for the Chairmanship of the Department of Ophthal- 
mology effective July 1, 1986. Fourteen faculty members, working in mod- 
ern facilities in three University affiliated hospitals, provide expert eye care 
to approximately one miilion people in southwestern Ontario. This provides 
the setting for undergraduate education of medical students and postgradu- 
ate training of seven clinical residents and research fellows. The Chairman 
is responsible for these educational programs as well as the further devel- 
opment of clinical research. Applicants should have had administrative ex- 
perience and significant accomplishments in both the clinical and aca- 
demic aspects of Ophthaimology. Applications, including curriculum vitae, 
should be sent before March 15th, 1986, to: 
Dr. L. S. Valberg—Dean, Faculty of Medicine 
The University of Western Ontario 
London, Ontario N6A 5C1, Canada 


SAN DIEGO: immediate position for aggressive, flexible, hard working ophthalmologist in 
growing practice. Please send C.V. to 6244 El Cajon Bivd., Ste. 22, San Diego, CA 
92115. 


POSITIONS WANTED 


RESIDENT: Fully-trained European ophthalmologist with 1 year American fellowship re- 
quires second residency in ophthalmology for Board eligibility. Residency can begin 
any time, any location. Contact Box 987 AJO. 


VITREO-RETINAL SURGEON: Compieteing two-year medical and surgical retinal fellow- 
ship, extensive anterior segment experience, wishes fo join multispecialty ophthalmic 
group or retinal prctice. Will relocate. Reply to Box 962 AJO. 
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PRACTICES WANTED 


PRACTICE WANTED: CHICAGO LOOP well-trained ophthalmologist wishes to purchase 
practice. All responses wil! be handled with absolute confidentiality. Box 982 AJO. 


PRACTICES FOR SALE 


SOLO OPHTHALMOLOGY PRACTICE FOR SALE. GROSS APPROX 1.5 MILLION: Estab- 
lished 17 years. Midwest Suburb of Metropolitan City. Trained Staff. Large modern 
Office & Hospital. lliness forces retirement. Send CV, date available, references, and 
telephone. Box 006 AJO. 


EQUIPMENT FOR SALE 


FOR SALE: Kowa fundus camera RCWF3 for color and fluorescein 45° & 20° with three 
motorized backs. Excellent condition. Telephone 512-541-4828. 


FOR SALE 


AO or B&L motorized chair & stand $895.—-Reliance 880H chair & 
7700 IC stand $2995.—-Reliance 680 chair & 7700 IC stand $2495. 
B&L Thorpe slit lamp $695.—-Kowa RCII hand held slit lamp with base 
$1195.—-Digilab applimatic tonometer $495.—Haag Streit 360 slit 
lamp $695.—-Trial lens sets $195.—-B&L projectors with floor mount 
and slide $395.—.AV scientific projector with cassettes $125.—-Ste- 
reo slide projector $295. AO & Nikon lensometers $195.—A0O, B&L 
and Keystone telibinoculars $295.——Urovue contact lens screener 
$125.—New Zeiss observers tube $995.—-B&L Greens refractors 
$1495.—-AO dynopter $295.—AO streak retinoscope head $65.— 
Steven's phorometer for B&L refractor $10.—Trial frames $45.— 
Keeler pantascopes $50.—-B&L ascepter sterilizing unit for soft lenses 
$50.—-B&l Copeland streak retinoscopes $25.—Haag Streit 870 ap- 
plantation tonometer $395.-—Prism exophthalmometers $80.—-~B&L 
Projector slidfes $20.—-Maddox wing test $25.—Topogometer $50.— 
Nietz binocular loupe $25.—-Welch Allyn headlite with transformer 
$20.—Welch Allyn otoscopes $10.—-AO troposcope $ 195.—~Harring- 
ton flock screener $195.—-Lloyd stereo campimeter $95. Call: 


WOODLYN INC. 
2920 Malmo Drive 
Arlington Heights, iL. 60005 
(312) 952-8330 


ECONOMICAL REFRACTION LANE 
B&L Electric Chair/Power-Poise Stand 
Greens Refractor B&L Slit Lamp 
B&L Projector B&L Auto Plot 
Package price $5,450.00 
BELROSE REFRACTING EQUIPMENT 
3808 W. North Avenue 
Chicago, Hlinois 60647 (312) BEL-RO"SE 
“Use Operator 0 
(312) 235-7073 





DIOPTRON Il AUTOREFRACTOR SYSTEM: includes counterbalanced table with computer 
printer cost $19,702 in 1980. Perfect condition, bargain. Best offer. Call (408) 426- 
2550. 


EQUIPMENT WANTED 


WANTED: Used AO Ultramatic phoropters in good condition. immediate cash. Cal! (813) 
936-8858. 


SPACE FOR RENT 


UNUSUAL PRACTICE OPPORTUNITY for a BC/BE Ophthalmologist wishing to rent space 
adjacent to an internal Medicine/Rheurnatology Group located on the South Shore of 
Nassau County, New York. Space available-—Spring/Summer '86. Reply Box 979 AJO. 


PARK AVENUE OPHTHALMOLOGIC OFFICE TO SUBLET: impeccable condition; 4 examin- 


ing rooms; 2 private offices: reception area; nurses station; will consider one or more 
days rental on a yearly basis. Call Mon.-Fri. 914-682-8638. 
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The Massachusetts Eye and Ear Infirmary 
an 
Harvard Medical School 


are pleased to announce the 


Fellowship Program in 
Ocular Immunology and Uveitis 


One and two year fellowships are being offered to ophthalmol- 
ogists interested in a combined clinical and research fellow- 
ship devoted to the study of autoimmune diseases and immune 
phenomena as they affect the eye. The clinical experience 
involves the diagnosis and management of all forms of immun- 
ologically mediated ocular inflammation. The patient popula- 
tion of more than 3,000 clinic visits per year, is comprised of 
individuals with a wide array of uveitis syndromes, retinal vas- 
culitis, retinitis, scleritis, keratitis, and destructive conjunctival 
disorders. The research experience involves clinical trials of 
chemotherapeutic agents, characterization of immunoregula- 
tory derangements in the various syndromes, and development 
of animal models of ocular immune disease. 


Applications are being accepted for two positions available for 
July 1987. Deadline for receipt of application is March 15, 
1986. 


Salary: $25,000 
Contact: 


C. Stephen Foster, M.D. 
Director, immunology and Uveitis Unit 
Massachusetts Eye and Ear Infirmary 

617-523-7900 X2591 





CORNEA-EXTERNAL DISEASE FELLOWSHIP 


CLINICAL AND RESEARCH 
EYE INSTITUTE - DEPARTMENT OF OPHTHALMOLOGY 


Clinical and/or research training programs are conducted for 
either one or two years in the areas of keratoplasty. external 
disease, refractive and anterior segment surgery, 
cornea/anterior segment physiology. toxicology. and 
microbiology. 

Cinincal fellowships are supported through the Department 
of Ophthalmology: research fellowships are supported 
through an NIH departmental training grant and other 
sources. Stipend level between $22,500 - $30,000 depending 
upon years of relevant experience following doctoral 
degree. 

Applicants should be M.D.'s or Ph D's. 

Applications for July 1987 clinical fellowships and July 1986 
research/clinical fellowships should be received by March 
1986. 

For further information, address or call inquiries to: 


RESEARCH FELLOWSHIPS 
Robert A. Hyndiuk, M.D. Henry F. Edelhauser, Ph.D. 
Eye institute 

8700 W. Wisconsin Avenue 
Milwaukee. WI 53226 


414-257-5083 


&701 Watertown Plank Rd. 
Milwaukee, WI. 53226 
414-257-8542 





Depts. of Physiology & Ophthalmology 
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VASOCIDIN® (suifacetamide sodium - prednisolone acetate) Sterile Ophthalmic Ointment 


INDICATIONS ARD USAGE: For steroid-responsive inflammatory ocular conditions for which 
a corticosteroid is indicated and where bacterial infection or a risk of bacterial ocular 
infection exists. Ocular steroids are indicated in inflammatory conditions of the palpebral 
and bulbar conainctiva, cornea, and anterior sagment of the globe where the inherent risk 
of steroid use n certain infective conjunctivitides ts accepted to obtain a diminution in 
edema and inflammation. They are also indicated in chronic anterior uveitis and corneal 
injury trom chemical, radiation, or thermal burns or penetration of foreign bodies. The use 
of a combination drug with an anti-infective component is indicated where the risk of 
infection is high or where there is an expectation that potentially dangerous numbers of 
bacteria will be present in the eye. The particular anti-infective drug in this product is 
active against the following common bacterial eye pathogens: Escherichia coli, Staphyio- 
ceccus aureus, Streptococcus pneumonia Streptococcus [viridans group]. Pseudomonas species. 
Haemophilus influenzae. Klebsiella species. Enterobacter species. This product does not provide 
adequate coverage against: Neisseria species, Serratia marcescens. CONTRAINDICATIONS: 
Vasocidin Ophtraimic Ointment is contraindicated in epithelial herpes simplex keratitis 
dendritic keratitis}, veccinia, varicella and most other viral diseases of the cornea and 
conjunctiva. Vasocidin is also contraindicated in mycobacterial infection of the eye, fungal 
diseases of ocular structures, in individuals with known or suspected hypersensitivity to 
any of the ingredients cf this preparation. to other sulfonamides, or to other corticosteroids. 
(Hypersensitivity to the antimicrobial components occurs at a higher rate than for other 
components.) The use of this combination is always contraindicated after uncomplicated 
removal of a corneal foreign body. WARNINGS: Prolonged use may result in glaucoma with 
damage to the optic nerve, defects in visual acuity and fields of vision, and in posterior 
subcapsular cataract formation. Prolonged use may suppress the host response and thus 
increase the hazard of secondary ocular infections. In those diseases causing thinning of 
the cornea or sclera. perforations have been known to occur with the use of topical 
steroids. In acute purulent conditions of the eye. steroids may mask infection or enhance 
existing infection. H this product is used for 10 days or longer, intraocular pressure should 
be routinely monitored even though it may be difficult in children and uncooperative 
patients. Employment of steroid medication in the treatment of herpes simplex requires 
great caution. A significant percentage of staphylococcal isolates are completely resistant 
to sulfonamides. PRECAUTIONS: The initial prescription and renewal of the medication 
order beyond & gm of Vasocidin Ophthalmic Ointment should be made by a physician 
only after examination of the patient with the aid of magnification, such a slit lamp 
biomicroscopy and, where appropriate, fluorescein staining. The possibitity of fungal infec- 
tions of the cornea should be considered after prolonged steroid dosing. Sensitization may 
recur when a sulfonamide is readministered irrespective of the route of administration and 
cross-sensitivity among different sulfonamides may occur. (See ADVERSE REACTIONS.) 
Cross-allergenicity among corticosteroids has been demonstrated. H signs of hypersensi- 
tivity or other untoward reactions occur, discontinue use of this preparation. Ophthalmic 
ointments may retard corneal healing. ADVERSE REACTIONS: Adverse reactions have 
occurred with steraid/anti-infective combination drugs which can be attributed to the 
steroid component. the ant-infective component. or the combination. Exact incidence 
figures are not available since no denominator of treated patients is available. instances 
of Stevens-Johnson syndrome and systemic lupus erythematosus (in one case producing 
a fatal outcome) have been reported following the use of ophthalmic sulfonamide- 
containing preparations. Reactions occurring most from the presence of the anti-infective 
ingredient are allergic sensitizations. The reactions due to the steroid component in 
decreasing order of frequency are: elevation of intraocular pressure (OP) with possible 
development of glaucoma, and infrequent optic nerve damage: posterior subcapsular 
cataract formaton, and delayed wound healing. Corticosteroid-containing preparations 
can also cause acute interior uveitis or perforation of the globe. Mydriasis, loss of 
accommodation and gtesis have occasionally been reported following local use of cortico- 
steroids. Secondary infection: The development of secondary infection has occurred after 
use of combinations containing steroids and antimicrobials. Fungai infections of the 
cornea are partcularly prone to develop coincidentally with long-term applications of 
steroid. The possibility of fungal invasion must be considered in any persistent corneal 
ulceration where steroid treatment has been used. Secondary bacterial ocular infection 
following suppression of host responses also occurs. HOW SUPPLIED: Vasocidin Ophthalmic 
Ointment: 3.5 gir: (1/8 oz.) sterile tube: to be dispensed only in original, unopened container. 
Store at controled room temperature 15°- 30°C (59°-86°F). KEEP OUT OF THE REACH OF 
CHILDREN. CAUTION: Federal (U.S.A) law prohibits dispensing without prescription. 


Goper Vision 


CooperVision Pharmaceuticals Inc. 
PO Box 367 San German, Puerto Rico 00753 USA 


€ COOPERVISION PHARMACEUTICALS INC 1985-~C¥- 462 
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VASOCIDIN® 
(sulfacetamide sodium—prednisolone acetate) 
STERILE OPHTHALMIC OINTMENT 
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ON: Each gram contains 
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Now available in new ointment form... 
with the same broad-spectrum action 
you've depended on. 


GoperVision© 


CooperVision Pharmaceuticals Inc., PO. Box 367, San German, Puerto Rico 00753 USA 
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Opportunities 
fon relief 


With two lubricants, 

re. alcohol and povidone, 
ears Plus artificial tears gives 

patients suffering from itchy, 

scratchy, dry eye the soothing, 

cooling relief they need. 


Tears Plus 


artificial tear for dry eyes 


Allergan Pharmaceuticals. Inc.. Irvine. CA 92713 





FOR IMMEDIATE RELEASE... FOR IMMEDIATE RELEASE... 


THE U.S. INTRAOCULAR LENS SYMPOSIUM 


Now Becomes 


THE SYMPOSIUM ON CATARACT, IOL AND 
REFRACTIVE SURGERY 


April 7, 8, 9 and 10, 1986 
Century Plaza Hotel 
Los Angeles, CA 


e Over 100 Free Papers 

e Hands-On Wet Labs for RK and Epikeratophakia 
e Over 40 Courses for Individualized Instruction 

e Special Section Presented on Refractive Surgery 


e Over 80 Films to be Shown as Part of the 3rd 
Annual Film Festival 


e 4 Full Days of Symposia and Courses for Your 
Nurse and/or Technician 


Program Chairmen 
Manus C. Kraff, M.D. - M.D’s Program 
Mary Jo Field, R.N. - Nurse’s and Technician’s Program 


Sponsored By 
The American Society of Cataract and Refractive Surgery 
formerly | 
The American Intraocular Implant Society 


3700 Pender Drive, Suite 108, Fairfax, VA 22030 (703) 591-2220 





REGISTRATION MATERIAL MAILED IN NOVEMBER... 
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Only Zeiss — 


can bring you | 


VISULAS"Y. 
featuring 
YAG laser tub 
and famous 
Zeiss opti 
Only Zeiss... 








IS Zeiss. 
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LESS DEGRADATION? 
LESS CREEP? TENSILE PROPERTIES 


CREEP IN POLYPROPYLENE AND PMMA 











PMMA 
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POLYPROPYLENE 


MEMORY 
TENSILE STRENGTH (%) 





TIME 3 6 9 12 15 18 21 24 27 3 33 36 39 42 
EXPOSURE TIME IN DAYS 











COMPARABLE RESILIENCE? 
COMPARABLE RESILIENCE TO OTHER MATERIALS 


AVERAGE COMPRESSIVE FORCE-GRAMS 
2 MM DEFLECTION 


CLEAR PMMA 


BLUE PMMA 


DLUE cour te 
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BLUE 





True Blue PMMA Haptics. 
The more visible advantage. 


The most obvious advantage of 


ORC Blue PMMA haptics is greater 


_ visibility upon insertion. Since the 
blue haptic is more visible, it may 
be manipulated with greater ease 
and may be placed with greater 
precision. 


Another advantage is the greater 
flexibility of ORC Blue PMMA 
compared to clear PMMA, per- 
mitting lower compression force 
upon insertion. Yet, ORC Blue 
PMMaA haptics retain their shape 
longer than polypropylene for 
greater long-term stability. 


The ORC Blue PMMA haptic 
material has a lower potential for 
inflammatory response, exhibiting 
only one-fourth complement 
activation of polypropylene loops." 
Independent laboratory tests for 
biocompatibility revealed no 
adverse microbiological reaction, 
no cytotoxicity, and no adverse 


- physiological reactions? 


Contact your local ORC represen- 
tative or call our Customer Service 
Department to find out for yourself 
all of the advantages of these new 
blue PMMA haptics. Blue PMMA 
haptics from ORC... .the only blue 
PMMA haptic attached to the 
original UV-absorbing IOL. 


Innovation from 

Optical Radiation Corporation 
Ophthalmic Products Division 
1300 Optical Drive 

Azusa, CA 91702 

818 969 3344 


For information, please call 
Nationwide 800 423 1887 
In California 800 821 8754 





1 Lindstrom R: Polypropylene reaction cited. /OL 
and Ocular Surgery News, July 15, 1984. 


2 Data on file, Optical Radiation Corporation. 


3 Honikman TC: The facts about intraocular lens 
loop materials: a comparison of polypropylene and 
PMMA, Cataract Surgery N.OW., June 1983. 


CAUTION: INVESTIGATIONAL DEVIC 
LIMITED BY FEDERAL LAW TO 
INVESTIGATIONAL USE. 


© 1985 Optical Radiation Corporation ORC287 
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WELSH CATARACT CONGRESS 


Ls mamon euerestroeasesensanes| 
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Sponsored by 





The Cullen Eye Institute ¢ Baylor College of Medicine 


September 11-13, 1986 (Thursday-Saturday) ° Westin Hotels Houston — Galleria Tower 


Program Outline 


The Welsh Cataract Congress 1986 will emphasize 

long discussion periods and only new material will 
be presented—full-time panelists will critique each 
paper and answer questions from the audience. 


Paper Submission Guidelines 

An abstract of not more than 50 words must be 
submitted with the title; the material covered 
should be new and not previously presented. Prior- 
ity will be given to papers that contain hard scien- 
tific data, that discuss management of complica- 
tions, or that describe innovative and practical 
surgical techniques. 


Send abstract/registration form to: 
Welsh Cataract Congress 

6501 Fannin (NC 200) 

Houston, Texas 77030 


Hotel information will be sent upon receipt 
of registration. 


Faculty 


Co-Directors 
Jared M. Emery, M.D. 
Douglas D. Koch, M.D. 


Full-Time Faculty 


Phillip Hessburg, M.D. 
Henry Hirschman, M.D. 
Norman S. Jaffe, M.D. 
Charles D. Kelman, M.D. 
Manus C. Kraff, M.D. 
Richard L. Lindstrom, M.D. 
A. Edward Maumenee, M.D. 
David J. McIntyre, M.D. 
Stephen A. Obstbaum, M.D. 
Richard C. Troutman, M.D. 
Robert Welsh, M.D. 


Additional Speakers 


30-40 presentations by registrants 
to be chosen from abstracts 
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Bo an E Fates BA Oe J 
Please Print 
Name ____ —_ Classification (check one) 
mast meet in O Physician [O Nurse 
kae & T Er PS E et a 0 Fellow O Physician’s Asst. 
O Resident O Student 
O Ph.D. 
City perz State _ Zip ikid 
O Other 
Phone o- )}) Pe E > a | ~ | Te 
Area Code AMA Credit Requested [J Yes O No 


O I wish to present a 5-minute movie or paper. O Spouse will accompany me. 





O Registration Fee Enclosed: [] Physicians................. $485 


(Make check payable to 
“Baylor College of Medicine’) 


Title 


O Residents/Fellows/Nurses/ 
TOCUMMCIANG Aae dates ABA $200 





O Abstract Enclosed 
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BAUSCH & LOMB ON PRESBYOPIA: 


WE’RE LOOKING TO THE FUTURE 
WITHOUT LOSING SIGHT OF TODAY. 


But we don't need to wait fc 
future. Right now there are £ 
million people in the United 
States who could benefit fro 
presbyopic correction. And 
Bausch & Lomb already has 


The graying of America has 
begun. The “baby boomers” 
of the 40s will soon be 
turning forty, and the average 
age is steadily increasing. At 
Bausch & Lomb, were at 





work developing new comprehensive system in pl 
products for the presbyopic to deal effectively with the 
needs of this group. varied needs of many of the 


LET OUR SYSTEM WORK FOR YOU. 


P.A. 1™ BIFOCAL 
Mechanism: Simultaneous vision f 
Design: Progressive add 
Near Add: + 1.50 (nominal) 
Manufacturing Process: Spincast 
Special Benefits: Comfort, intermediate 
Fitting Technique: Horizontal visible iris d 
complete corneal coverage 
Patient Profile: Early presbyope 


ba 










MONOVISION 


Daily Wear: +/—PA. 1™— 
spincast, bifocal soft contact 
+/-—U3® +/-—U4®—spinca 
J/ soft contact lens 
57 _+/-GP26—lathe-cut gas 
E permeable lens 
Extended Wear: +/- B&L 70°- 
Shi eats lathe-cut, high-water lens 
T7 Even though extended wear bifocals ; 


not currently available, monovision all 
you to offer the benefits of extended 
to your presbyopic patients. 






CRESCENT BIFOCAL 
Mechanism: Alternating Vision 
Design: Segmented ae 
Near Adds: +1.50 D, +2.00 D, +2.50 DË 
Manufacturing Process: Lathe-cut 
Special Benefits: Optical quality, stability re 
Fitting Technique: Posterior base curve, Gentration 
Patient Profile: All, but especially patientS witha 

need for sharp near vision 

















FITTING RESOURCES 
BAUSCH & LOMB ®) Increase your success rates with the 
PROFESSIONAL = Bausch & Lomb Patient Screener. It’s 
PRODUCTS DIVISION | | based on input from practitioners like 
Rochester, NY 14692 (Š > A i yourself who are successfully utilizing 
On a — contact lenses for presbyopia. 
ae ey Oks Sa. ee There's never been a better time—or 


and B&L 70 are trademarks of 
Bausch & Lomb Incorporated. 


© 1986 Bausch & Lomb Incorporated 


See package insert and professional fitting 
guide for more important information. 


better system—to offer your presbyo 
patients the benefits of contact lense 


here's no substitute for experience 


Timoolic 


(TIMOLOL MALEATE! MSD) 
STERILE OPHTHALMIC SOLUTION 





New long-term dat 













Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment. * 
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Time 0 6 12 18 24 30 36 months 
nt 1985 1103 830 442 318 165 18 
mean 277 19.7 19.6 19.5 19.4 18.8 18.8 


‘All patients did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 





Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 





In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


wy TIMOPTIC Placebo 
|] (n=1896) (n=82) 





65:5 69:5- 19:1 18:3. 19:9-98 - 8:6 7:3 PF 2A ALG 69-353 9.8) 78 37 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 


>se tables reflect data from studies included in the original NDA for TIM i 
dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on 


OP and on change in visual fields. These studies are intended to have patients under observation 
up to six years with evaluations at three- to four-month intervals. 
yright © 1985 by Merck & Co., INC 














Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term control 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 
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JPHTHALMIC SOLUTION 


patients with bronchial asthma, a history 
or severe chronic obstructive pulmonary disease (see 
bradycardia; second- and third-degree atrioventricular 
failure (see WARNINGS); cardiogenic shock; and 
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There's no substitute for 


Timoptic 


(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) bii.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) bii.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or witha history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA , IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However. if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reoper 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little « 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure g 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after 
therapy has been reported in some patients. However, in one long-term study in which 96 pa 
been followed for at least 3 years, no significant difference in mean intraocular pressure 
observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydrias 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effe 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, 
hypotension, 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduct 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, cog 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antag 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursin 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into a 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by ade 
well-controlled studies 

Animal Studies. No adverse ocular effects were observed in rabbits and dogs administered 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol male; 
there was a Statistically significant (PS0.05) increase in the incidence of adrenal pheochromoc 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/da 
differences were not observed in rats administered doses equivalent to 25 or 100 times the 
recommended human oral dose. In a lifetime oral study in mice, there were Statistically 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uter 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant i 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevation: 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been assoc 
administration of several other therapeutic agents which elevate serum prolactin, but no ¢ 
between serum prolactin levels and mammary tumors has been established in man. Furthermo 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the 
recommended human oral dosage, there were no clinically meaningful changes in serum prolac' 

There was a statistically significant increase (P-S0.05) in the overall incidence of neoplasms 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic poter 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/ 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest conc 
of timolol employed, 5000 or 10,000 ug/plate, were associated with Statistically significant 
(P0.05) of revertants observed with tester strain TA100 (in seven replicate assays) but | 
remaining three strains. In the assays with tester strain TA100, no consistent dose response re 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually cons 
criterion for a positive Ames test. 

Reproduction anc fertility studies in rats showed no adverse effect on male or female fertilit 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The followin 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release | 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hy 
CARDIOVASCULAR localized and generalized glycemia in insulin-depe 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNING 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ( 


accident, cerebral ischemia, 
congestive heart failure, 


(predominantly in patients 
with preexisting 


irritation, including conju 
blepharitis, keratitis, bler 
palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal 
DIGESTIVE respiratory failure, dyspnea ity, visual disturbances ii 
Nausea. refractive changes (due t 
NERVOUS SYSTEM/ drawal of miotic therap' 
PSYCHIATRIC Cases), diplopia, ptosis 
Dizziness, depression, 
increase in signs and symp- 
toms of myasthenia gravis 


Causal Relationship Unknown: The following adverse effects have been reported and 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardio 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Ps 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macuk 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with or 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema. pulmonai 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, wor: 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation: | 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, | 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric. 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration: 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: 
difficulties 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported w 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thror 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; 
reversible syndrome characterized by disorientation for time and place, short-term mem 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsych 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with re 
distress; Urogenital: Peyronie's disease 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sic 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practi 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0. 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER” ophthalmic dispensers with ac 
drop tip 

Storage: Protect from light. Store at room temperature. 


AAC ry *The maximum recommended single oral dose is 30 mg of timolol 


THE INTERNATIONAL OCULOPLASTIC SOCIETY, INC. 
630 PARK AVENUE, NEW YORK, NEW YORK 10021, USA 


CONTINUING MEDICAL EDUCATION 
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LOOKING good... 


CRSA] 


sulfisoxazole diolbamine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved. Please see next page for summary of product information. C ROCHE 








Gantrisin’ 
sulfisoxazole diolamine/Roche 


ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 


Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms; as 
adjunct in systemic sulfonamide therapy 
of trachoma. 


Contraindications: Hypersensitivity. 


Precautions: Incompatible with silver 
preparations; inactivated by para-ami- 
nobenzoic acid in purulent exudates; 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 


Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care not to contaminate dropper. 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 


How Supplied: Solution, '/2-0z bottles 
with dropper. Ointment, Ys-oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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University of Pennsylvania 
_ Department of Ophthalmology 


oa Scheie Eye Institute 
} Presents 





QED i 


The Annual University of Pennsylvania 
Alumni Ophthalmological Association 
Meeting 


May 15-17, 1986 
The Ninth Annual Francis Heed Adler Lecture 


Lorenz E. Zimmerman, M.D., Guest Lecturer 


Symposium on Keratorefractive Surgery 

Contact lenses vs. refractive surgery; correction of postsurgical 
(cataract and keratoplasty) astigmatism; keratomileusis and 
keratophakia; the Ruiz Procedure and radial keratotomy modi- 
fications for correction of astigmatism; radial keratotomy; 
epikeratophakia 


Problems in General Ophthalmology 

Coping with convergence complaints; does myopia have a 
cause; how to get the best anesthesia for cataract surgery: lid 
lesions; orbital cellulitis 


GUEST FACULTY 
James V. Aquavella, M.D. 
University of Rochester 
Michael R. Deitz, M.D. 
University of Missouri 
Herbert E. Kaufman, M.D. 
L.S.U. Eye Center 
Lee T. Nordan, M.D. 
Jules Stein Eve Institute 


Lorenz E. Zimmerman, M.D. 
Armed Forces Institute of Pathology 


CME 15 credit hours in Category I of the Physician's Recogni- 
tion Award of the American Medical Association. 


Registration Fees: 

$250 Practicing Ophthalmologists 

$150 Active Members, University of Pennsylvania 
Ophthalmologic Association 

(Registration fee includes: Luncheons, coffee breaks, 

Alumni Dinner/Dance for Registrant and Guest, 
and Adler Lecture) 

$125 Residents (with letter from Program Director) 

$ 40 Dinner following Adler Lecture 


For Further Information: 
Ms. Carole Kanoff, Scheie Eye Institute, 51 North 39th Street 
Philadelphia, PA 19104 (215) 662-8677 





S in screen tests: 
_ BERENS 
PRISM BARS 


(horizontal and vertical) 





Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 


R. 0. GULDEN & CO.. INC. 








For speedier performance 


OPHTHALMOLOGY Oe eee 








INTERNATIONAL OPHTHALMOLOGY 
SEMINAR 


~BROOKWOOD EYE INSTITUTE 


Birmingham, Alabama 
April 3, 4, and 5, 1986 


Cornea Claes Dohiman, M.D. 
Michael Lemp, M.D. 
Kenneth Kenyon, M.D. 





Macula Matthew Davis, M.D. 
Joseph Olk, M.D. 


Glaucoma Max Forbes, M.D. 
R. O. Hitchings, M.D. 
Jess Smith, M.D. 
Ralph Levene, M.D. 





ve tion: The Wynfrey Hotel at the new, beautiful 
; hase Galleria. 





Contact: Annette Lee 

fo 2010 Medical Center Drive 

TN Birmingham, AL 35209 
o A O 877-1692 


ed a 
Henry Gord Koypdal 
DEPARTMENT OF OPHTHALMOLOGY 
Announces its 


9th Annual Alumni Meeting 
June 6 - 7, 1986 


Friday, 8:00 A.M. ~ 5:00 P.M.: 
| RESEARCH & CLINICAL pert n ONS | 


Saturday, 9:00 A.M. ~ 12:00 Noon: 
A SYMPOSIUM 
OPHTHALMIC CARE OF INFANTS 
AND CHILDREN 


Featuring 


JOHN T. FLYNN, M.D. 
MIAMI, FLORIDA 


as the Jack S. Guyton Lecturer 







Registration fee of $120.00 includes o 
Meetings at HFH & Banquet at the Renaissance Center. 


Approved for Cat. 1 CME Credit . 7 








For further information, contact: re as 

David D. Bogorad, M.D., or Leslie J. Fisher, Ph. D. 
Program Directors~Ophthalmology Dept, 
Henry Ford Hospital, Detroit, MI 48202. E 
(313) 876-2052 ee S 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Intraocular Lenses 


Coburn Optical Industries 

P. O. Box 2498 

Clearwater, FL 33517 

Tel: 800-237-5906 (National) 
800-282-1208 (Florida) 


14.0 


Ba 





An intraocular lens with haptics that latch to the 
optic surface has been introduced by Coburn Optical 
Industries. The new lens, the Coburn Model 75, has 
latching haptic features that assure in-the-bag lens 
placement. The lens design, in one-piece PMMA, 
allows one or both haptics to be latched to the optic 
surface, thus permitting easier, more accurate place- 
ment in the capsular bag. Once in place, a slight 
push in the posterior direction with a manipulation 
hook or similar instrument will release the haptic, 
which gently relaxes into position within the capsu- 
lar bag. The lens then centers automatically and 
supports itself in a normal fashion. 


Precision Cosmet 
Minnetonka, MN 
Tel: 800-328-3961 


Precision-Cosmet Company, Inc., has a new intra- 
ocular lens, the Hunkeler 6.5-mm lightweight, model 
no. 9801 (9803 UV). The lens increases the effective 
optical zone, and special lightweight technology re- 
duces mass in the eye. Features complementing the 
6.5-mm design are four 0.25-mm positioning holes 
and a 0.32-mm high laser ring designed to provide 
optimal separation between the lens and posterior 
capsule. The Hunkeler is 13.8 mm in length with 
polypropylene loops, angulated 10 degrees. It also 
features multiple-point loop contact in sulcus or 
capsule. 

Another new intraocular lens from Precision 
Cosmet, the Kamerling Capsular 90, model no. 6200, 
is designed with non-angulated haptics attached 90 
degrees apart for simple, in-the-bag placement of 
both haptics. The one-piece Perspex CQ lens is also 
extremely flexible requiring less than 0.6 gf force to 
compress the haptics 4.0 mm. The Kamerling has a 
6.0 mm optic. The all PMMA-constructed lens is 
13.75 mm in length and features broad loops for 
multiple point contact in the capsule and four 
0.40-mm positioning holes. 


» Lens Care Systems 


Polymer Technology Corp. 
33 Industrial Way 
Wilmington, MA 01887 
Tel: 617-658-6111 


Polymer Technology Corporation has introduced 
the Boston Reconditioning Drops, the only 
rewetting-moisturizing drop specifically formulated 
for rigid gas-permeable contact lenses. This newest 
addition to the Boston Lens Care System restores the 
hydrophilic surface of the lens while it is in the eye, 
thereby increasing lens comfort and extending wear- 
ing time. The Boston Reconditioning Drops differ 
from all other rewetting and moisturizing drops 
currently available: 

1. They are the only drops formulated specifically 
for silicone-containing lenses. Other drops were 
originally developed for conventional hard lenses, or 
for soft lenses. 

2. They provide longer lasting relief for eyes fa- 
tigued by contact lens wear in contrast to other 
drops, which offer only a temporary effect. 


March, 1986 
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EXPAND 
YOUR FIELD 
OF VISION 


Microscope Color Cameras 
with Hitachi’s single tube 
and three tube 


Precision you can count on. 
Hitachi's newly developed micro- 
scope color cameras show your field 
of vision to an entire operating 
theater. And, with a tele-still photo 
adapter you can, at the touch of 
a button, still the picture where you 
choose during television monitoring. 
These cameras 
weigh less than 2.4 
Ibs. are compact, 
and have the ultra- 
high sensitivity 
and resolution (DK- 
5050/5053 — 550lines, “i | 
DK-3000/3300 — 350 lines necessary for use 
with endoscopes, as well as biological microscopes. 
For further information on Hitachi’s Broadcast quality 
three tube and single tube Microscope Color Cameras ple 
contact: Hitachi Denshi America, Ltd., 175 Crossways 
Park West, Woodbury, NY 11797, 


800-645-7510. © HITACHI 
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ESTABLISH A ZONE 
peon OF COMFORT 


with the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on 
retractor helps eliminate the patient's 
feeling of ‘suffocation.’ It offers an 
unrestricted breathing zone that 
leaves the nose and mouth 
\ untouched by the surgical drape. 
|] Order today by filling-in the coupon, 
I below: 
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Diversatronics, Inc. (800) 345-1244 
620 Parkway, Broomall, PA 19008 (215) 356-3995 





Please send me... packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 


Enclosed is my check for: Please bill me | 
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NAME: o 


diversatro "i a Address: 


Hospital: .. 
City/State/Zip: 

















» Gas-Permeable Len 


ve 


Bausch & Lomb 

1400 Goodman St. 

Rochester, NY 14692 

Tel: 800-828-9030 (National) 
800-462-1720 (New York) 
800-828-6291 (Alaska and Hawaii) 


Bausch & Lomb has a gas-permeable lens for my- 
opic, hyperopic, and astigmatic patients with up to 
4.00 diopters of corneal astigmatism. The Bausch & 
Lomb (itafocon B) GP26 contact lens is made from a 
new gas-permeable material with exceptional oxygen 
permeability (28.7 x 10-11 @ 35°C). The new silicone 
acrylate polymer combines high oxygen permeability, 
outstanding wettability (17° captive bubble method), and 
optimum optical quality to achieve maximum patient 
satisfaction. 





ernie 


» Audio-Visual Program 





Barnes-Hind, Inc. 
895 Kifer Rd. 
Sunnyvale, CA 94086 





Barnes-Hind, developer of the first extended-wear 
contact lenses for astigmatism, is offering practition- 
ers an educational audio-visual program entitled, 
“30 Minutes to Success in Toric Fitting.” The pro- 
gram, which consists of a slide presentation and 
accompanying audio cassette, explains the fitting 
procedure in detail. In addition to the program, 
Barnes-Hind offers an extensive consumer literature 
program designed to help build awareness of and 
demand for toric lenses. 





b Ophthalmometer 


Topcon Instrument Corp. of America 
65 W. Century Rd. 

Paramus, NJ 07652 

Tel: 201-261-9450 





Topcon’s new OM-4 Ophthalmometer features __ 
easy measurement of corneal and contact lens radius 
of curvature. The new omnidirectional joystick is 
conveniently located to allow fast, one-hand and one- 
position operation, The Topcon OM-4 Ophthalmom- 
eter also has a built-in extended measuring range of 
28 to 60 diopters and does not need accessory lenses. 
Both the contact lens holder and test ball are stan- 
dard equipment on this new model. Other features 
include an adjustable eyepiece through which mire 
images and power readings are easily read. Since the 
scales for a radius of curvature and corneal refractive 
power (in diopters and millimeters) of both vertical 
and horizontal axes are always in the field of view, 
the operator can make faster and more accurate 
measurements, 


» Portable YAG Laser 
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Gish Biomedical, Inc. 
Santa Ana, CA 


Gish Biomedical, Inc., a supplier of surgical and 
critical-care medical equipment, has received final 
approval from the Food and Drug Administration to 
market its Gish MicroYAG portable ophthalmic laser. 











-Trabeculoplas 


Laser Lens ... for Argon Laser 





“The original argon laser 
trabeculoplasty procedure as 
described by Wise and Witter utilized a 
: three-mirror Goldmann lens with an 

r anti-reflective coating. The peripheral 
mirror on this lens gives an adequate 
face-on view of the inferior 180 degrees 
of iridocorneal angle but not of the 
superior angle, which is often narrower. 
In many cases, an astigmatic spot is 
projected by the aiming beam onto the 
trabecular meshwork of the superior 
angle. We have designed a lens with 
two basic mirrors, one inclined at an 
angle of 59 degrees which allows a 
face-on view of the inferior angle, and 





è The 59° mirror angle affords a face-on 
view of the inferior trabecular meshwork 


è The 64° mirror angle affords a face-on 


one inclined at 64 degrees which | view of the superior trabecular meshwork 
allows a similar view of the superior | @ Button lens magnification of 1.4X 

nr tianal mirrare incl _ increases accuracy of spot placement on 
angle. Two additional Haik inclined the meshwork and decreases spot size 
at the same angles with superimposed l from 50 microns to 35 microns 
plano-convex buttons provide è Two adjacent mirrors of 59° and 64° 
magnification which has proven highly allow for non-magnified examination and 

laser delivery 


useful, particularly in different angles.” 
userul, P Wany different a g è The anterior lens surface is anti- 


reflective broad band coated to maximize 
transmission and minimize reflex 


è This lens is extremely useful in patients 
with narrow angles, anterior iris insertion, 
scattered peripheral anterior synechiae, 
and non-pigmented meshworks 


A New Lens for Argon Laser Trabeculoplasty 
By Robert Ritch, M.D., Ophthalmic Surgery Vol. 16, No. 5 May, 1985 










Designed by: 
MANUFACTURED BY: Robert Ritch, M.D. 
Professor & Chief, Glaucoma Service 
New York Eye & Ear Infirmary 
New York, NY. 





C-97309 
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The fully portable laser will be marketed to private 
practice ophthalmologists, clinics, and surgical out- 
patient facilities, and hospitals for use in posterior 
capsulotomies. Gish MicroYAG is the only fully por- 
table YAG laser to receive approval to date. 


b Wall-Transformer 
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Welch Allyn, Inc. 
Medical Division 

4341 State Street Rd. 
P. O. Box 220 
Skanlateles, NY 13153 
Tel: 315-685-8351 





A solid-state voltage regulator is the key improve- 
ment in Welch Allyn’s new 3.5-v wall transformer. 
The solid-state regulator constantly monitors and 
adjusts power to the instrument heads to reduce 
fluctuating voltage. Constant power protects the in- 
strument lamps so they last longer and perform more 
reliably. 

The new solid-state wall transformer from Welch 
Allyn also features a rheostat control, a separate 





on-off switch and heavy-duty coiled cords. Halogen 
illumination provides brighter, whiter light, and 
longer-lasting lamps. 


p Low-Vision Reading Aid _ 
Optelec USA Inc. 

325 Ayer Rd. 

Harvard, MA 01451 

Tel: 617-772-3395 





A new, portable high-resolution video projection 
magnification system that helps the visually im- 
paired read and write at home, work, and at school is 
being introduced by Optelec USA, Inc. The Optelec 
FDR Series low-vision reading aid combines a 750- 
line at center video monitor featuring enhanced 
image contrast with an easy-to-use 45x magnification 
zoom camera. Equipped witha low-friction X-Y read- 
ing table with adjustable margin stops, it has a 
10-inch vertical working distance for everyday read- 
ing and writing. 

Available with 12-, 17-, and 19-inch high- 
resolution monitors, the Optelec FDR Series low- 
vision reading aid can be switched from a positive to 
negative display mode. Supplied with a rugged car- 
rying case for the camera, stand, and reading table, 
an optional swivel head camera mount is offered for 
classroom use. 

The Optelec FDR Series low-vision reading aid is 
priced at $1,599 (suggested retail) with a 12-inch 
monitor. 
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Sterile, disposable trephine provides an exact 
corneal button cut vertically around the visual axis. 


. Mark the epithelium with dot of fluorescein. 


Depress syringe and position trephine looking through it with microscope 
or naked eye. 


Press gently into cornea until a curved reflex a millimeter adjacent 
to trephine is seen. The vacuum ring is well within the perimeter of 
the anterior chamber so trephine will seat in a few seconds as syringe is 
released. 


Once suction is achieved, lift trephine so the anterior chamber is normally 
extended away from intraocular structures and to provide a vertical cut. 


To cut button surgeon spins down blade by turning finger posts with either 
index finger. 


Single use trephines are supplied sterile in peel pack containers. 





21-8270 ....... Vacuum Trephine Hessburg-Barron....... 7.0mm 
21-8275 ........ Vacuum Trephine Hessburg-Barron....... 7.5mm 
21-8280 ....... Vacuum Trephine Hessburg-Barron....... 8.0mm 
21-8285 ........ Vacuum Trephine Hessburg-Barron....... 8.5mm 





JEDIN ED INSTRUMENT COMPANY 


1430 HANLEY INDUSTRIAL CT. + ST. LOUIS, MO 63144 e (314) 968-0822 











> Contact Lenses 


_ University Patents, Inc. 
1465 Post Road East 
P.O. Box 901 


be Westport, CT 06881 


.. Tel: 203-255-6044 

University Optical Products Co., a subsidiary of 
University Patents, Inc., announced that the first ina 
series of its specialty contact lenses had been recom- 
mended for Food and Drug Administration approval 
by the FDA Ophthalmic Advisory Panel. The product 
set for final FDA approval is a gas-permeable version 
of the Alges bifocal contact lens. Alges bifocal lenses 
in gas-permeable and soft materials, utilizing a pro- 
prietary bull's eye design, are currently being mar- 
keted in Canada and England. FDA approval of the 
Alges soft bifocal contact lens is also expected for the 
United States. 


> Drugs 


Allergan Pharmaceuticals, Inc. 
2525 Dupont Dr. 
Irvine, CA 92715 
Tel: 714-752-4500 
Betagan (levobumolol HCl), a new eyedrop for 
glaucoma that is 60% lower in cost than today’s 


leading drug because it must be applied only once 


(instead of twice) daily for most patients, has been 
approved by the U.S, Food and Drug Administra- 
tion. A topical beta-blocker, Betagan has been dem- 
onstrated by clinical testing to be significantly effec- 
tive on a once-a-day schedule. 
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nnovative design, precision 

engineering, and solid- 
state electronics means the 
very latest technology is 
available to you at a cost 
you can afford. 

Call or write Isell Diversa- 
tronics today for complete 
information on the OMNI 
SYSTEMS. 


Call toll free 


1-800-523-0265 
In PA call 1-215-277-5220 


More Examinations. 
More Patients. 

In Less Time. 

And with less effort. 





CHART, |g 
isell diversatronics 





Anything Else ls A Compromise. 


226 W. Penn Street, Norristown, PA 19401 (215) 277-5220 
Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 


Inside And Out, 
Surgical Microscope 
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NEW wide-field oculars with 
fold-down rubber sleeves and 
diopter lock positions. 


NEW Binocular Observer Tube 
provides assistant with the 
same stereoptic view as the 
primary surgeon. 


Manual or motorized tilt 
promotes greater comfort and 
versatility. 


NEW optics provide a wide field 
diameter, exceptional depth of 
field and enhanced resolution. 













NEW optional ‘joystick ` 
handswitch control— or 
“hands-free” footswitch 
Unique new Pupillary Filter can > controls. 
partially block coaxial light 


passing through the pupil. 


Improved coaxial light design 
achieves sharper imaging: 


Interchangeable objective 
lenses to accommodate a 
variety of procedures and 
specialties. 


NEW built-in Patient Fixation 
Light (a Weck exclusive) sim- 
plifies corneal centering in 
refractive surgery. 


a 


TheNew Weck 
Surgical Microscopes 
Can Only Be Viewed 
As Outstanding. 


Here, today, is the surgical micro- 
scope of the future. Anticipating the 
changing requirements of micro- 
surgery, we took an already excel- 
lent product line and made it even 
better by incorporating superb tech- 
nological advances. 





For versatility choose the Manual 
Tilt Model 1205. With the array of 
quickly interchangeable eyepieces, 
binocular heads, objective lenses 
and a full 90 degree tilt, it is ideal 
for ophthalmic surgery as well as 
other specialties. For ophthalmic 
surgery exclusively, choose the 
Motorized Tilt Model 1206 for the 
ease of adjusting viewer comfort 
and aligning the optical/illumina- 
tion axes by motorized controls. 


Coaxial Light 
Pupillary Filter. 


Both Models 1205 and 1206 employ 
an elegantly simple optical advance 
which allows the surgeon to block 
approximately 80% of the coaxial 
light passing through the patient's 
pupil. This eclipse effect is accom- 
plished by pushing an aperture slide 








into the illumination axis. The slide 
contains a color-corrected glass 
with a central opaque spot, which 
will not obstruct the surgeon's view 
of the overall field. When a full red 


reflex is desired, the slide is simply 
oushed in the opposite direction. 


Unique Patient 
Fixation Light. 


To simplify alignment and centering 
on the cornea in refractive surgery, 
the Weck Microscope incorporates 
a built-in Patient 
Fixation Light as a 
Standard feature. It 
consists of a 2mm 
LED light positioned 
above the center of 
the objective lens. 
The red light is clearly 
visible to the patient 
and is bright enough 
to reflect off the cor- 
nea, therefore, assisting the surgeon 
in marking the central optical zone. 


Superior Optical / 
illumination Design. 


Enhanced optics and an advanced 
coaxial light system result in excel- 
lent imaging through the micro- 
scope. The system is designed to 
minimize glare, while highlighting 
the retina for extracapsular and 
vitreoretinal procedures. lts 
brilliant, white light is delivered 
through the objective lens via 
a large diameter fiber optic 
cable. The cable transmits the 
light subsequent to it pass- 
ing through the built-in UV/IR 
filter. The result is high reso- -5 
lution of detail and image 
contrast which you can see! 


Capture The 
Moment On Film! 


All Weck handswitches 
and footswitches are 
wired to activate most 
35mm single lens reflex 
cameras. With our f 
unique camera re- faii 
lease system, the £ 
Surgeon is able to ` 
capture an exact | 
moment in the procedure, Without 


vibration and without involving a se- 


cond person to activate the camera. 


Responsive To The Needs 
Of Outpatient Facilities. 


Heading a variety of mounting sys- 


tems for the Weck Microscope are 


















two new innovative support designs: 
the CM-2301 Ceiling Suspension 
and the 304 QuadriStand. The 
CM-2301 is a fully motorized, fixed 
position ceiling mount which is com- 
parably priced to most floorstand 
systems (some cost more!). Featur- 
ing a self-retracting column, the CM- 
2301 is an excellent choice for any 
office, hospital or 
clinic, especially 
when a room has 
been designated for 


microsurgery. 
The 304 Quadri- 
Stand is a new 


4-point floorstand 
designed with a low- 
profile stance for su- 
perior stability. The 
QuadriStand is simple, yet rugged 
and maneuverable. 

Of course, Weck continues to 
offer fully motorized floorstands and 
the most advanced motorized track 
ceiling mount available. We can even 
install a ceiling track system which 
allows your microscope to travel 
between two rooms, with the simple 
turn of a control knob on the wall 
panel. 

Contact your Weck representa- 
tive to determine the feasibility and 
_ benefits of a ceiling 
mounted system 
" from Weck. 


Edward Weck & Company, Inc. Weck Drive, 
PO. Box 12600 Research Triangle Park, NC 
27709 800-334-8511 
In Canada: Weck Surgical Company, 221 Amber Street 
Markham, Ontario L3R 3J7, 416-477-6790. 

©19R5 Fdward Weck & Camnany inc 
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so efficie nt ae tice: aie 

and inflammation are drastically reduced 
. © dating your surgical procedures. And it’s 
done without hot metal probes or electri- 
cal currents. 


“This unit is an order of magni- 
tude better than other coagulators, 
enabling you to stop 
bleeding without 

am unwanted side effects.” 





Henry Hirschman, M.D. 


The technique is diathermy. And for 
more and more ophthalmic surgeons, it’s 
replacing cautery as a means of treating 
bleeding vessels. 


Pinpoint accuracy is achieved through 
a FCC approved single high radio fre- 
quency (RF). Using the MIRA diathermy 
unit in the area you are treating, heat is 
created in tissue by polarizing and oscil- 
lating molecules at 13.56 MHz. This 
causes a very discrete burn traditional 
cautery cannot approximate. 


The MIRA coaxial mono- 
polar probe developed by 
R.J. Simmons, M.D. and 
J.A. Savage, M.D. has an 
extremely fine point, ideal 
for use where large cautery 
probes are inconvenient 

for intraocular use and in 
the anterior chamber where lens and 
endothelial damage are likely to occur. ` 





For more information on the exciting 
new field of diathermy, call MIRA at 
1-800-847-MIRA. (In MA, 617-894-2200) 





N 
W 


87 Rumford Avenue ® Waltham, MA 02154 $ 
Telex 94-0533 @ Cable Address “MIRACO” 


eth & rO o rdinat 
ealon cr EE D cna 
without crowding operative field 


¢ Allows treatment of anterior 
chamber bleeding in difficult to 
reach locations; i.e. the angle, iris 
root, and inner aspect of a wound 

e Useful in anterior segment micro- 
surgical procedures, especially 
cataract extraction and 
glaucoma filtration 

e Full line of autoclavable probes 
and forceps available 

e Less tissue necrosis — reduced 
incidence of secondary astigma- 
tism and fewer complications 

e Reduced patient trauma for more 
rapid recovery 

¢ The MD-1000 advanced micro- 
diathermy for unequalled 
hemostasis 



























“The instrument described repre- 
sents the best, most controllable 
and most precise method of micro- 
surgical hemostasis known.” 


_ Richard J. Simmons, M.D. 
James A. Savage, M.D. 
Ophthalmic Surgery 1985; 
16(5):333-336 
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AN INVITATION TO THE NOMINATION 
FOR THE KING FAISAL INTERNATIONAL PRIZE 
IN MEDICINE 


The General Secretariat of the King Faisal International Prize, 3. The works submitted with the nominations must have 
in Riyadh, Kingdom of Saudi Arabia, has the honour to invite the been published. 

Universities, Academies, Educational Institutions and Research 4 
Centers all over the world to nominate qualified candidates for 

the King Faisal International Prize in Medicine which will be 
awarded in 1407 AH. i.e. 1987 AD. 














. The specific works submitted must not have been awarded 
a prize by any international educational institution. 
scientific organization, or foundation. 









5. Nominations must be submitted by leading members of 







(a) The topic of the prize will be recognised educational institutions and of world-fame such 
“PREVENTION OF BLINDNESS”. as Universities, Academies & Research Centers. Nomina- 
tions from other individuals and political parties will not 





(b) Selection will be decided by a Committee consisting of 


national & international assessors selected by the Board of SS i ; ons 
King Faisal International Prize. 6. Nominations must give full particulars of the nominee’s 


academic background, experience and publications, as 
well as copies of his/her educational certificates, if 


be accepted. 







(c) More than one person may share the prize. 







(d) The Winner’s names will be announced in December 1986. available. Three 6x9cm photographs, full address and 
and the prize will be awarded in an official ceremony to be Telephone number of the nominee are also requested. 
held for that purpose in Riyadh, Kingdom of Saudi Arabia. 7. The nominations and selected publications (ten copies) are 








(e) The Prize consists of: to be sent by registered air mail to the address stated in 
1. A certificate in the name of the winner containing an (10) below. 

abstract of the work that qualified him/her for the prize. 8. The latest date for receipt of the full nominations with 

2. A precious medal. copies of works is the 4th of Dhu Al-Hijjah 1406 AH. i.e. 






the 9th of August 1986 AD. The nomination papers 
received after this date will not be considered unless the 
subject of the prize is postponed to the following year. 


. No nomination papers or works will be returned to the 
1. A nominee must have accomplished outstanding academic senders. 
work in the subject of the prize, leading to the benefit of 10 
mankind and enrichment of human thought. 





Ww 


- A sum of three hundred and fifty thousand Saudi Riyals 
(S.R. 350,000). 


(f) The following conditions must be fulfilled: 9 









. Enquiries should be made, and nominations should be 
sent, to the Secretary General of the King Faisal 

2. The prize will be awarded for specific original research but International Prize, P.O. Box 22476, Riyadh 11495, 
the nominee’s complete works will be taken into account. Kingdom of Saudi Arabia, Telex 204667 PRIZE SJ. 













Technology that 
Complements 


the Artof | 
Implantation. 





fan Precision-Cosmet Kratz/Johnson 7mm Lightweight INS a gS | 


i Model Nos. 8661; 8663(UV) M w Clayman 7mm Ovoid One-Piece 
iiini Model Nos. 5770; 5772(UV) 
Bechert 7mm One-Piece Lightweight 
Angulated—Model Nos. 9600; 9602(UV) 


Caution: Investigational devices limited by Flat—Model Nos. 9610: 9612(UV) 


Federal (USA) Law to investigational use. 
Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 (800) 328-3961; (800) 682-3809 (MN) © 1985 Precision-Cosmet Company, Inc. 











and Strabismus 


INTERNATIONAL I 986 symposium 
APRIL 10, 11, 12 


Current Management of Surgical Problems 


THE DEPARTMENT OF OPHTHALMOLOGY - UNIVERSITY OF MISSOURI-KANSAS omy 


SPONSORED BY 


SCHOOL OF MEDICINE at Truman Medical Center 


. Course Director: ADJUSTABLE SUTURES 
David E. Braverman, M.D. AMBLYOPIA 
oboe CONGENITAL CATARACTS 
-David Romero-Apis, M.D. Arthur Jampolsky, M.D. EXOTROPIA 
Mexico City, Mexico San Francisco, California INFANT VISION TESTING 
_ Shinobu Awaya, M.D. Carl Migliazzo, M.D. LACRIMAL SURGERY 
Nagoya, Japan Kansas City, Missouri NYSTAGMUS 
Robert Crone, M.D. Herman Miihlendyck, M.D. OCULINUM 
Amsterdam, The Netherlands Gottingen, West Germany PARALYTIC STRABISMUS 
Robert M. Dryden, M.D. William E. Scott, M.D. PEDIATRIC OCULAR TUMORS 
Tucson, Arizona lowa City, lowa PEDIATRIC ORBITAL TUMORS | 
Peter Fells, M.D. Jerry A. Shields, M.D. PTOSIS SURGERY 
London, England Philadelphia, Pennsylvania RLF 
Caleb Gonzalez, M.D. Guillermo Velez, M.D. SPECIAL TYPES OF STRABISMUS — 
New Haven Connecticut Medellin, Columbia THYROID MYOPATHY 


Accreditation 


This Continuing Medical Education Offering meets the criteria for 20 credit hours in Category 1 of the 
Physician’s Recognition Award of the American Medical Association. 


Registration 


OQ Physicians $400.00 
(Includes luncheons and banquets) 
© Allied Health Professionals $225.00 


O Residents $100.00 
O Spouse Program $75.00 

(Additional charge) 
Registration Deadline: April 1, 1986 


_..- | Make checks payable to 
“| “Ophthalmology Fund” in care of: 
Mr. Harry Kuba 
Truman Medical Center 
2301 Holmes Street 
Kansas City, Missouri 64108 
(816) 556-3595 





qT. For further information contact 
_ Cecelia Corteville (816) 556-3501 






Accommodations 


University of Missouri 

at Kansas City School of Medicine 
Department of Ophthalmology 
Truman Medical Center 

In care of Mr. Harry Kuba 

2301 Holmes Street 

Kansas City, Missouri 64108 


Westin Crown Center Hotel 
Kansas City, Missouri 


Name 





Address 








a Hotel reservation forms needed 











WORLD CONGRESS ON THE CORNEA III 
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Sponsored by: The Castroviejo Society 


Mayflower Hotel— Washington, D.C. 


April 26-May 1, 1987 


IE: NA EFE A LAVIN Ee eg itd, i ne ee Pe, 


James V. Aquavella, M.D. + Co-Chairmen » Michael A. Lemp, M.D. 


Program Advisory Committee: 


Joaquin Barraquer 
Jose Barraquer 
Perry S. Binder 
Arthur S. Boruchoftt 
William M, Bourne 
Frederick S. Brightbiil 
Anthony Bron 

Stuart |. Brown 
Jorge N. Buxton 
John W. Chandler 
Douglas J. Coster 
Tadeu Cvintal 
Chandier R. Dawson 
R. P. Dhanda 

Claes H. Dohiman 
Donald J. Doughman 
Henry Edethauser 
Richard K. Forster 
Svyatoslav Fyodorov 
Merrill Grayson 
Brien Holden 

Dan B. Jones 
Herbert E. Kaufman 
Kenneth R. Kenyon 
H. Jonathan Kersiey 
day H. Krachmer 
Steven G. Kramer 
Carl Kupfer 
Deborah Pavan Langston 
Arthur 5. M. Lim 


Honorary Chairman: 


John Harry King, M.D. 


TTI, 
eee 
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Registration limited to 500 
$350 (U.S.) 


In order to insure a registration reservation, a deposit 
of $150 (U.S.) is required. The balance of $200 (U.S.) is 
due by January 1, 1987. 


Registration Fee: 


Please forward your reservation request along with 
deposit to: 


Catherine Sgabellone, R.N. 
Rochester Eye Institute 
919 Westfall Road 
Rochester, NY 14618-2699 


Executive Secretary: 
Jules Baum, M.D. 


President: 
Peter R. Laibson, M.D. 


DOHENY EYE CENTER AND 


ÆC UNIVERSITY OF SOUTHERN CALIFORNIA 


DEPARTMENT OF OPHTHALMOLOGY 


Present 


Program Advisory Committee: 
Enrique S, Malbran 
A. Edward Maumenee 
David Maurice 
James P. McCulley 
Roger Meyer 
Salichi Mishima 
Madan Mohan 
Akira Nakajima 
Anthony B. Nesburn 
Mogens 5. Norm 
Denis M. O'Day 
Bo Philipson 
Frank M. Polack 
N. A. Puchkovskaya 
Yves Pouliguen 
Guilapalli N. Rao 
John S. Richards 
Noel Rice 
Ronald E. Smith 
Gibert Smolin 
Wang Shoujing 
Barbara W. Streeten 
Danie! M. Taylor 
Richard A, Thott 
Richard C. Troutman 
Gabriel Van Rij 
George O. Waring Ill 
Wendell E. Willie 
Louis A. Witson 
Peter Wright 


Editorial Coordinator: 
H. Dwight Cavanagh, M.D. 





OCULAR TUMORS AND INFLAMMATION 


FRIDAY, MAY 23, 1986 


Course Directors—PETER E. LIGGETT, M.D., NARSING A. RAO, M.D. 





THIS COURSE IS DESIGNED TO UPDATE THE PRACTICING OPHTHALMOLOGIST ON THE DIAGNOSIS AND MANAGEMENT OF 
OCULAR TUMORS AND INFLAMMATORY EYE DISEASE. 


TOPICS 
~~Workup & Management of Acute & Chronic iridocyclitis 
~~ AIDS-Ocular Findings & Management 
—-Posterior Uveitis-Differential Diagnosis Evaluation and Therapy 
-Diagnosis & Treatment of Tumors of the Orbit 


FACULTY 


Don S. Minckler, M.D. 
Alfredo A. Sadun, M.D. 


—-Choroidal Melanoma - 
—Conjunctival & iris Melanoma 
—~Retinoblastoma 

—Metastatic Disease to the Eye 


Ronald E. Smith, M.D. 
Kenneth W. Wright, M.D. 


Steven E. Feldon, M.D. 
Dale E. Henderly, M.D. 





Date: Friday, May 23, 1986 Credits: Certified for 7 hours Category | hours AMA/CMA 
Hours: 9:00 a.m. — 5:00 p.m. Location: Doheny Eye Center, 1355 San Pablo Street, 
Tuition: $200.00 Los Angeles, CA 


Piease enciose check (made payable to Doheny Eye Center) and mail to: 
Doheny Eye Center 

Attn: CME 

1355 San Pablo Street 

Los Angeies, CA 90033 

Beverly O’Brien, Coordinator (213) 224-7752 


information: 
. Continuing Medical Education 
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THE 
ALLIED 


"The PROVEN and ACCEPTED METHOD | — 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 
















AUSTRALIA/TAHITI/U.S.A. 
OPHTHALMIC, OCULOPLASTIC 

& FACIAL SURGERY CONGRESS 

| 

: 

| 

| 

| 

| 


JUNE 26 - JULY 11, 1986 









Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
diopters 






SYDNEY, ALICE SPRINGS, 
AYERS ROCK, BRISBANE, TAHITI 










* Quick and accurate measurement of subjective angie of squint. 
. EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 


AGE. 
+ Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer —~red and green 
spectacles and instruction manual -- compensated tangent screen with pad 
of recording charts. 

Complete refund guaranteed if not satisfied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $275 00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 © Morton Grove. Ill, 60053 


PIERRE GUIBOR, M.D. FRANK ENGLISH, M.D. 
CHAIRMAN, U.S.A. CHAIRMAN. AUSTRALIA 
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REGISTRATION: $350 


FOR MEETING INFORMATION, CALL: 
THE INTERNATIONAL OCULOPLASTIC SOCIETY, INC. | 


(800) 223-4500, (212) 734-1010 
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Sterilization Tray 
Constructed of specially anodized 


aluminum, this impact-resistant Tear Duct Tubes 













This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to held all tubes sets. Special sizes may be 

from the three Jones Tube Sets. obtained upon request. 


tion tray. 


n *LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale LT. Jones M.D. and J.L. Wobig M.D.. Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
measuring tubes Additional information Available From: 
for go-no go 7 


dimensions. Weiss intjic Glas Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 » (503) 643-5674 J 
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Betagan for each and every patient you wish to 
start on or switch to Betagan therapy. 

That's the Betagan promise. 


Based on its unsurpassed efficacy and dosage flexibility, 
I m confident that Betagan will become your first 
choice in beta-blockers. 


foreover, Betagan offers an affordable alternative to 
other therapy. Regardless of whether your patients 
require once-a-day or twice-a-day Betagan therapy, 
they can realize substantial savings. 


urge you to judge its advantages for yourself. Your 
Allergan representative will provide you with as 
many starter-size bottles of Betagan as you need. 
Should you need more, please write to me directly 
at Allergan Pharmaceuticals, Inc., 2525 Dupont 
Drive, Department WS, Irvine, CA 92715. 


promise that Allergan will fully support your efforts 
in evaluating Betagan. 


you have my word on it.’ 


e Betagz 


(levobunolol HCI) 05% 


Liquifilm® sterile ophthalmic solution 


Please see following page for full prescribing information. 








Betagan 


(levobunolol HCI) 0.5% 
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DESCRIPTION 

BETAGAN (levobunolol HCI) Liquifilm sterile ophthalmic solution is a non- 
cardioselective beta-adrenoceptor blocking agent for ophthalmic use. Chem- 
ical Name: (-)-5-[3-(¢ert-Butylamino)-2-hydroxypropoxy |-3, 4-dihydro-l 
(2H)- naphthalenone hydrochloride. Contains: levobunolol HCI 05% with: 
Liquifilm® (polyvinyl alcohol) 14% ; benzalkonium chloride 0.004% ; 
edetate disodium; sodium metabisulfite; sodium phosphate, dibasic; potas- 
sium phosphate, monobasic; sodium chloride; hydrochloric acid or sodium 
hydroxide to adjust pH; and purified water. 

CLINICAL PHARMACOLOGY 

Levobunolol HCl is a noncardioselective beta-adrenoceptor blocking agent, 
equipotent at both beta, and beta, receptors. Levobunolol HCI is greater than 
60 times more potent than its dextro isomer in its beta-blocking activity, yet 
equipotent in its potential for direct myocardial depression. Accordingly, the 
levo isomer, levobunolol HCI, is used. Levobunolol HCI does not have significant 
local anesthetic (membrane-stabilizing) or intrinsic sympathomimetic activity. 

Beta-adrenergic receptor blockade reduces cardiac output in both healthy 
subjects and patients with heart disease. In patients with severe impairment of 
myocardial function, beta-adrenergic receptor blockade may inhibit the stim- 
ulatory effect of the sympathetic nervous system necessary to maintain ade- 
quate cardiac function. 

Beta-adrenergic receptor blockade in the bronchi and bronchioles results in 
increased airway resistance from unopposed para-sympathetic activity. Such 
an effect in patients with asthma or other bronchospastic conditions is poten- 
tially dangerous. 

BETAGAN (levobunolol HCI) has been shown to be an active agent in lower- 
ing elevated as well as normal intraocular pressure (IOP) whether or not 
accompanied by glaucoma. Elevated IOP presents a major risk factor in glauco- 
matous field loss. The higher the level of IOP, the greater the likelihood of 
optic nerve damage and visual field loss. 

In controlled clinical studies ranging from 3 months to over one year, 
BETAGAN was effective in reducing IOP when given topically twice daily. The 
mean IOP decrease from baseline was between 6.81 and 898 mm Hg with 
levobunolol HCI 05% . No significant effects on pupil size, tear production or 
corneal sensitivity were observed. BETAGAN at the concentrations tested, 
when applied topically, decreased heart rate and blood pressure in some 
patients. The IOP-lowering effect of BETAGAN was well maintained over the 
course of these studies. 

One drop once a day of BETAGAN 0.5%, controlled the IOP of 56% of subjects 
evaluated. 

The onset of action with one drop of BETAGAN can be detected within one 
hour after treatment, with maximum effect seen between 2 and 6 hours. 

A significant decrease in IOP can be maintained for up to 24 hours following 
a single dose. 

The exact mechanism of the ocular hypotensive action of levobunolol HCI in 
reducing IOP is not known. BETAGAN reduces IOP with little or no effect on 
pupil size or accommodation in contrast to the miosis which cholinergic agents 
are known to produce. The blurred vision and night blindness often associated 
with miotics would not be expected and have not been reported with the use 
of BETAGAN. This is particularly important in cataract patients with central 
lens opacities who would experience decreased visual acuity with 
pupillary constriction. 

INDICATIONS AND USAGE 

BETAGAN Liquifilm sterile ophthalmic solution has been shown to be effec- 
tive in lowering intraocular pressure and may be used in patients with chronic 
open-angle glaucoma or ocular hypertension. 

CONTRAINDICATIONS 
BETAGAN is contraindicated in those individuals with bronchial asthma or 


with a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS); sinus bradycardia; second and third degree atrio- 
ventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
or hypersensitivity to any component of this product. 

WARNINGS 

As with other topically applied ophthalmic drugs, BETAGAN may be absorbed 
systemically. The same adverse reactions found with systemic administration 
of beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death . 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported with topical application of beta-adre- 
nergic blocking agents (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and its 
inhibition by beta-adrenergic receptor blockade may precipitate more severe 
failure. 

In Patients Without a History of Cardiac Failure: Continued depression 
of the myocardium with beta-blocking agents over a period of time can, in 
some cases, lead to cardiac failure. At the first sign or symptom of cardiac 
failure, BETAGAN should be discontinued. 

Non-allergic Bronchospasm: In patients with non-allergic bronchospasm 
or with a history of non-allergic bronchospasm (e.g., chronic bronchitis, 
emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stim- 
ulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adre- 
nergic blocking agents prior to major surgery is controversial. Beta-adrenergic 
receptor blockade impairs the ability of the heart to respond to beta-adre- k 
nergically mediated reflex stimuli. This may augment the risk of general anes- 
thesia in surgical procedures. Some patients receiving beta-adrenergic recepto , 
blocking agents have been subject to protracted severe hypotension during 
anesthesia. For these reasons, in patients undergoing elective surgery, gradual 
withdrawal of beta-adrenergic receptor blocking agents may be appropriate. 

If necessary during surgery, the effects of beta-adrenergic blocking agents 
may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol (See OVERDOSAGE). 

Diabetes Mellitus: Beta-adrenergic blocking agents should be admin- 
istered with caution in patients subject to spontaneous hypoglycemia or to 
diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical 
signs (e.g., tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS 

General: BETAGAN (levobunolol HCl) 05% Liquifilm sterile ophthalmic 
solution should be used with caution in patients with known hypersensitivity 
to other beta-adrenoceptor blocking agents. 

Use with caution in patients with known diminished pulmonary function. 

In patients with angle-closure glaucoma, the immediate objective of treat- 
ment is to reopen the angle. This requires constricting the pupil with a miotic. 
BETAGAN has little or no effect on the pupil. When BETAGAN is used to reduce 
elevated intraocular pressure in angle-closure glaucoma, it should be used 
with a miotic and not alone. 

Muscle Weakness: Beta-adrenergic blockade has been reported to potenti- 
ate muscle weakness consistent with certain myasthenic symptoms (e.g., 
diplopia, ptosis and generalized weakness). 







Effect of levobunolol 05% b.i.d. on IOP: 
long-term comparison with timolol 05% b.i.d. 





Drug Interactions: BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients who are receiving 
a beta-adrenergic blocking agent orally, because of the potential for additive 
effects on systemic beta-blockade. 

Although BETAGAN used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with BETAGAN and epinephrine may 
occur.” 

Close observation of the patient is recommended when a beta-blocker is ad- 
ministered to patients receiving catecholamine-depleting drugs such as reser- 
pine, because of possible additive effects and the production of hypotension 
and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Animal Studies: No adverse ocular effects were observed in rabbits admin- 
istered BETAGAN topically in studies lasting one year in concentrations up to 10 

_ times the human dose concentration. 

Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p = 0.05) increases in 
the incidence of benign leiomyomas in female mice at 200 mg/kg/day (14,000 
times the recommended human dose for glaucoma), but not at 12 or 50 mg/kg/ 
day (850 and 3,500 times the human dose). In a two-year oral study of levo- 
bunolol HCl in rats, there was a statistically significant (p = 0.05) increase 
in the incidence of benign hepatomas in male rats administered 12,800 times 
the recommended human dose for glaucoma. Similar differences were not 
observed in rats administered oral doses equivalent to 350 times to 2,000 times 
the recommended human dose for glaucoma. 

Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. 

Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose for 

- glaucoma. 

“Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of 
resorption sites) has been observed in rabbits when doses of levobunoiol HCI 
equivalent to 200 and 700 times the recommended dose for the treatment of 
glaucoma were given. No fetotoxic effects have been observed in similar stud- 
ies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic 
studies with levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the 
recommended human dose for glaucoma) showed no evidence of fetal malfor- 
mations. There were no adverse effects on postnatal development of offspring. 
It appears when results from studies using rats and studies with other beta- 
adrenergic blockers are examined, that the rabbit may be a particularly sen- 
sitive species. There are no adequate and well-controlled studies in pregnant 
women. BETAGAN should be used during pregnancy only if the potential bene- 
fit justifies the potential risk to the fetus. 

Nursing Mothers: It is not known whether this drug is excreted in human 
milk. Systemic beta-blockers and topical timolol maleate are known to be 

-excreted in human milk. Caution should be exercised when BETAGAN is admin- 

< istered to a nursing woman. 

>. > Pediatric Use: Safety and effectiveness in children have not been 

stablished. 

z ERSE REACTIONS 

~~ Inclinical trials the use of BETAGAN has been associated with transient 
ocular burning and stinging in about | in 4 patients, and with blepharocon- 

~functivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure 

~ have been reported occasionally (see CONTRAINDICATIONS and WARNINGS). 

The following adverse effects have been reported rarely with the use of 

x GAN: iridocyclitis, headache, transient ataxia, dizziness, lethargy. 

x urticaria and pruritus. 

-Decreased corneal sensitivity has been noted in a small number of patients. 
z. Although oun has minimal membrane-stabilizing activity, there 






















remains a possibility of decreased corneal sensitivity after prolonged s use. 

The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking 
agents: 

BODY AS A WHOLE: Headache, CARDIOVASCULAR: Arrhythmia, syncope, 
heart block, cerebral vascular accident, cerebral ischemia, congestive heart _ 
failure, palpitation. DIGESTIVE: Nausea, PSYCHIATRIC: Depression. SKIN: Hyper- 
sensitivity, including localized and generalized rash. RESPIRATORY: Bron- 
chospasm (predominantly in patients with pre-existing bronchospastic dis- 
ease), respiratory failure. ENDOCRINE: Masked symptoms of hypoglycemia in 
insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of keratitis, blepharoptosis, visual disturbances including refractive 
changes (due to withdrawal of miotic therapy in some cases), diplopia, ptosis. 

Other reactions associated with the oral use of non-selective adrenergic 
receptor blocking agents should be considered potential effects with 
ophthalmic use of these agents. 

OVERDOSAGE 
No data are available regarding overdosage in humans. Should accidental 

ocular overdosage occur, flush eye(s) with water or normal saline. If acciden- 

tally ingested, efforts to decrease further absorption may be appropriate (gas- 
tric lavage). 

The most common signs and symptoms to be expected with overdosage 
with administration of a systemic beta-adrenergic blocking agent are symp- 
tomatic bradycardia, hypotension, bronchospasm, and acute cardiac failure. 
Should these symptoms occur, discontinue BETAGAN therapy and initiate 
appropriate supportive therapy. The following supportive measures should be 
considered: 

1. Symptomatic bradycardia: Use atropine sulfate intravenously in a dosage of 
0.25 mg to 2 mg to induce vagal blockade. If bradycardia persists, intra- 
venous isoproterenol hydrochloride should be administered cautiously, In 
refractory cases the use of a transvenous cardiac pacemaker should be 
considered. 

2. Hypotension: Use sympathomimetic pressor drug therapy, such as 
dopamine, dobutamine or levarterenol. In refractory cases the use of 
glucagon hydrochloride may be useful. 

3. Bronchospasm: Use isoproterenol hydrochloride. Additional therapy with 
aminophylline may be considered. 

4. Acute cardiac failure: Conventional therapy with digitalis, diuretics and 
oxygen should be instituted immediately. In refractory cases the use of 
intravenous aminophylline is suggested. This may be followed, if necessary, 
by glucagon hydrochloride which may be useful. 

5. Heart block (second or third degree): Use isoproterenol hydrochloride or a 
transvenous cardiac pacemaker. 

DOSAGE AND ADMINISTRATION 
The usual dose is one drop of BETAGAN 05% in the affected eye(s) once or 

twice a day. 

If the patient's IOP is not at a satisfactory level on this regimen, concomitant 
therapy with pilocarpine and other miotics, and/or epinephrine or dipivefrin, 
and/or systemically administered carbonic anhydrase inhibitors, such as 
acetazolamide, can be instituted. 

HOW SUPPLIED 

BETAGAN® (levobunolol HCH 05% Liquifilm® sterile ophthalmic solution is 

supplied on prescription only in white opaque plastic dropper bottles in the 

following sizes: 5 mlI—NDC 0023-0252-05; 10 ml—-NDC 0023-0252-10. 

Note: Protect from light. Store at controlled room temperature. 


Allergan Pharmaceuticals, Inc 
Irvine, CA 92713, U.S.A. 


The University of Southern California — 
School of Medicine—Postgraduate Division 
and the Department of Ophthalmology 
Presents a Postgraduate Course 
“GLAUCOMA, NEURO-OPHTHALMOLOGY 
AND PEDIATRIC OPHTHALMOLOGY” 


JUNE 21-28,1986 
MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


The New York Hospital- 
Cornell Medical Center 
Department of Ophthalmology 
Annual Alumni Meeting 


DAY: Thursday—Friday 
DATE: May 15th-16th, 1986 


John Milton McLean Medal Lecturer 
Philip Knapp, M.D. 
Professor of Clinical Ophthalmology Emeritus 
Speakers: The New York Hospital-Cornell Medical 
Ctr. Alumni and Staff 
















GUEST FACULTY 


Creig S. Hoyt, M.D. 
Harry A. Quigley, M.D. 


USC FACULTY 


George Baerveldt, M.D. 
Steven E. Feidon, M.D. 
Dale K. Heuer, M.D. 
Don S. Minckler, M.D. 

A. Linn Murphree, M.D. 
Alfredo A. Sadun, M.D., Ph.D. 
Kenneth W. Wright, M.D. 


26 Category | AMA/CMA Hours 
Tuition: $525.00 


For further information: 


University of Southern California 
School of Medicine—-Postgraduate Division 
Beverly J. Johnson 
1975 Zonal Avenue KAM 314 
Los Angeles, CA 90033 
(213) 224-7051 


Topics will include; 


Diabetic Retinopathy 
Ocular Oncology 
Diagnostic and 
Therapeutic Ultrasonography 







For more information: (212) 472-5293 
525 East 68 Street, New York, NY 10021 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1986 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochem- 
istry, Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluores- 
cein Angiography, Optics and Theory of Refraction. 


Instructors include Doctors R. Abbott, C. Beard, B. Crawford, C. Dawson, R. Dryden, P. Egbert, A. 
Flach, D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Marmor, B. Ostler, G. 
Paris, H. Schatz, A. Scott, W. Spencer and many others on the faculty of 60. 


Tuition is $1175. For further information and application forms, please write to J. W. Bettman, M.D., 
Division of Ophthalmology, A-157, Stanford Medical Center, Stanford, California 94305. 


Have you got the text the 
American Journal of Ophthalmology 
called “an absolute must”? 


Walsh and Hoyts 
CLINICAL NEURO-OPHTHALMOLOGY 


Fourth Edition, Volume II 
By Neil R. Miller, MD 





NEW! | 


Volume II and the entire Fourth Edition: 
“A gargantuan effort.... Many excellent 


system of the eye and featuring: 
* in-depth coverage of the autonomic nervous 


; l i system illustrations and drawings have been added., 
p illed with new research findings, new figures e discussion of trigeminal and facial nerve The text is all-inclusive and the author has been 
and illustrations, and carefully selected and inte- Kindt even-handed in presenting discrepant data... 


grated case histories, the first two volumes of the 
Fourth Edition retain the breadth, timeliness, 
and exemplary scholarship you've come to expect 
in Walsh & Hoyt. 

Volume II continues Walsh & Hoyt’s 30-year 
tradition of excellence, completing the examina- 
tion begun in Volume I of the entire nervous 


This is a major accomplishment. ... This volumie 

definitely belongs on the shelves of all libraries 

concerned with ophthalmology. ... With itso" 

companion volumes, itis certaintoremainthe ooo) 

classic neuro-ophthalmic reference for the decade : 

to come,” Sao ee 
Order your on-approval copy today. 


* extensive treatment of the ocular motor system 
(co-authored by Dr. David Zee) with separate 
chapters on anatomy, physiology, neuropathic 
and myopathic causes of diplopia, nystagmus. 
and oscillopsia. 


The American Journal of Ophthalmology calls 


1985/750 pages/486 illustrations/ 6021-X/$97.50/$98.00 outside the U.S. and Canada 





Get expert advice on recognizing 


and handling thyroid 
ophthalmopathy 





NEW! 


THYROID 
EYE DISEASE 


By Devron H. Char, MD 


This is the comprehensive reference you 

need when patients present with suspected 
“thyroid ophthalmopathy. Thyroid Eye Disease 

gives you * clear diagnostic guidelines * a coher- 
ent exposition of the disease’s pathophysiology * 
a multimodality approach to management, includ- 
ing medical, surgical and radiation techniques. 

You'll appreciate the focus and organization 
Dr. Char brings to this complex topic. He thor- 
oughly reviews the pertinent literature in a con- 
cise, readable manner, then indicates the most 
convincing findings and the most effective ap- 
proaches—including successful surgical tech- 
niques, each carefully depicted by spectacular, 
atlas-quality illustrations. 

Scholarly and readable, Thyroid Eye Disease 
can give you practical advice about this very 
enigmatic condition. Order your copy today. 


ae September 1985/228 pages/91 illus- 
-> trations/1519-2/$42.50/$58.00 outside 
: -the U.S. and Canada 


Williams & Wilkins ! 


COLOR AND 
FLUORESCEIN 
ANGIOGRAPHIC 
ATLAS OF 
RETINAL 
VASCULAR 
DISORDERS 


By David H. Orth, MD 


1984 winner of the Association of American 
Publishers’ Award for the best new book in 
science, medicine, and technology, this superb 
atlas makes what you see in the diagnostic 
examination more meaningful. 

“Color fundus photographs ...add a useful 
clinical dimension to the author’s collection of 
fluorescein angiograms.”-—Am / Ophthalmel 


1984/412 pages/987 illustrations 


(color)/6642-0/$175.00/$200.00 out- 


side the U.S. and Canada 


Your Guarantee. Whatever your method of payment, you get each book on 30-day free 


cca in the U.S. and Canada. 





Call free to order! Dial 1-800- 638-0672 from niei in the continental U.S. 





: From i a 


| yi land call Peata conecta From vanaga call 301-528-4223 collect. 





428 East Preston Street 
Baltimore, Maryland 21202 


("] Yes! Please send me 

suum. Miller's Walsh and Hoyt’'s Clinical 
Neuro-Ophthalmology, 4th Ed., 
Vat. IT (6021-X) $97.50 

_..... Miller's Walsh and Hoyt's Clinical 
Neuro-Ophthalmology, 4th Ed., 
Vol. I (6020-1) $62.50 

 Char's Thyroid Eye Disease 
{1519-2} $42.50 

a Orth’s Color and Fluorescein 
Angiographic Atlas of Retinal 
Vascular Disorders (6642-0) 
$175.00 


Payment Options 


You save postage and handling by 
enclosing payment or by charging your 


order to a credit card. 

C] Payment enclosed C Bill me 

CI VISA C MasterCard 
O American Express 

card # exp. date 


signature or p.o. # 
name 
address 


city/state/zip 


Residents of CA and MD, please add state sales tax. 
Prices slightly higher outside the U.S. and Canada, A 
Prices quoted and must be paid in U.S, dollars. Prices © og > 
subject to change without notice. 
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Keratoconus 





Robert H. Kennedy, M.D., William M. Bourne, M.D., and John A. Dyer, M.D. 


From 1935 through 1982, keratoconus was 
newly diagnosed in a total of 64 residents (35 
males and 29 females) of Olmsted County, 
Minnesota. There were no significant trends in 
incidence rates over time; the overall average 
annual rate was 2.0 per 100,000 population. 
The age-specific incidence rates were greatest 
in the younger groups. The incidence rates did 
not differ significantly by sex. On Dec. 31, 
1982, the overall prevalence rate was 54.5 per 
100,000 population. At the time of diagnosis, 
keratoconus was unilateral in 26 patients 
(41%) and bilateral in 38 patients (59%). 
Follow-up of the patients showed that survival 
did not differ significantly from that of the 
general population. The cumulative probabili- 
ty of survivorship without corneal transplan- 
tation for more than 20 years after diagnosis 
was greater than 80%. 


KERATOCONUsS is a noninflammatory disorder 
characterized by central thinning and protru- 
sion of the cornea; its cause is unknown. It 
frequently leads to a gradual decrease in visual 
function. This occasionally becomes severe 
enough to require corneal transplantation. Al- 
though there have been many reports concern- 
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ing the clinical and demographic characteristics 
of patients with keratoconus,' other epidemio- 
logic features of this disease have received 
relatively little attention. 

Reports of keratoconus occurring in associa- 
tion with Ehlers-Danlos syndrome, osteogene- 
sis imperfecta, mitral valve prolapse, and other 
connective tissue diseases have led to specula- 
tion that it may represent a single manifesta- 
tion of a systemic disorder.’ Information con- 
cerning survival after diagnosis of keratoconus 
would be of value in examining this issue. If 
survival were found to differ from that of the 
general population, it might lend support to 
the view that keratoconus does reflect a sys- 
temic disorder. 

The primary purposes of this study were to 
determine the incidence and prevalence rates 
of keratoconus in a defined population, to ex- 
amine the progression of disease as indicated 
by need for corneal transplantation, and to 
evaluate the survival experience of patients 
with keratoconus. 





Subjects and Methods 





The subjects of this study included all pa- 
tients in the population of Olmsted County, 
Minnesota, in whom keratoconus had been 
newly diagnosed during the period 1935 
through 1982. These patients were identified 
through the medical information systems at the 
Mayo Clinic.®’ Diagnoses resulting from exami- 
nations performed by ophthalmologists at the 
Mayo Clinic and at the other medical facilities 
that serve residents of Olmsted County are 
coded for entry into this computer-based sys- 
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tem. Because it seemed possible that some 
patients with mild keratoconus might be dis- 
covered and followed up by optometrists with- 
out ever being seen by an ophthalmologist, we 
mailed a questionnaire to every optometrist 
currently practicing in the Olmsted County 
area. None of the optometrists indicated that 
patients with keratoconus had been referred to 
ophthalmologists outside of the local area and 
no additional cases were identified through this 
survey. 

Each patient’s medical records were reviewed 
to determine whether the diagnostic and other 
criteria for inclusion in this study were met. 
The diagnosis was based on the examiner's 
description of characteristic irregular light re- 
flexes observed during ophthalmoscopy or 
retinoscopy or irregular mires detected at 
keratometry. Although the presence of corneal 
thinning, protrusion, striae, scarring, or pig- 
ment deposition (Fleischer ring) was noted, 
none of these findings was required for the 
diagnosis to be made. Other information col- 
lected from the medical records included age, 
sex, family history of keratoconus, use of con- 
tact lenses, history of eye-rubbing, presence of 
other medical disorders, visual acuity, refrac- 
tive error, keratometric readings, and whether 
corneal transplantation had been performed. 

To evaluate survival and need for corneal 
transplantation and to confirm information col- 
lected from the medical records, we conducted 
a follow-up study. We were successful in trac- 
ing all of the patients either until death or 
through Feb. 1, 1985. Eight patients had died 
during the follow-up period. The others all 
responded to a questionnaire regarding use of 
contact lenses, history of eye-rubbing, family 
history of keratoconus, presence of atopic dis- 
eases, subsequent diagnosis of keratoconus in 
the contralateral eye (if it was unilateral at the 
time of initial diagnosis), and whether corneal 
transplantation had been performed. 

The denominators used in the calculation of 
incidence and prevalence rates were derived 
from federal census data. Overall rates were 
adjusted by age and sex to the 1970 white 
population of the United States. We used 
Kaplan-Meier survival analysis methods? to 
evaluate both survivorship without corneal 
transplantation and survival after the initial 
diagnosis of keratoconus. The x? method and 
Fisher’s Exact test were applied to test for 
significant differences between subgroups of 
patients with regard to various characteristics. 





Results 





Keratoconus was diagnosed in a total of 64 
residents (35 males and 29 females) of Olmsted 
County, Minnesota, in the period 1935 through 
1982 (Table 1). The ages at diagnosis ranged 
from 12 to 77 years (median, 25 years). Only 
four patients were 40 years of age or older at the 
time of diagnosis. We do not know whether 
these patients had had mild keratoconus for 
many years before the diagnosis was made, 
although it seems likely that they did. A greater 
number of patients had been diagnosed in re- 
cent years (Fig. 1). This was primarily the result 
of steady population increases in Olmsted 
County during the period studied. The inci- 
dence rates showed no statistically significant 
trend over time. 

The mean annual incidence rate was greater 
among males than among females (Table 1); 
this difference was not statistically significant. 
The age-specific incidence rates peaked in the 
younger groups, with the peak occurring at a 
slightly younger age for males than for females. 
The overall mean annual incidence rate adjust- 
ed by age and sex to the white population of the 
United States was 2.0 per 100,000 population. 

To determine the point prevalence rates of 
keratoconus, we used the medical information 
resources at Mayo Clinic to identify all patients 
with keratoconus who were residing in Olm- 
sted County on Dec. 31, 1982. For this evalua- 
tion, patients were included regardless of 
whether they had lived in the county at the 
time of diagnosis. A total of 53 patients (32 
males and 21 females) met the criteria for inclu- 
sion. The age-adjusted prevalence rate among 
males (69.5 per 100,000 population) was signifi- 
cantly (P<.05) greater than the rate among 
females (39.2/100,000). The overall age- and 
sex-adjusted prevalence rate was 54.5 per 
100,000 population. 

In the 64 patients included in the incidence 
study, keratoconus was bilateral at the time of 
initial diagnosis in 38 (59%) and unilateral in 26 
(41%). Characteristic irregular light reflexes on 
ophthalmoscopy or retinoscopy or irregular 
mires on keratometry were present in all 102 
eyes with keratoconus. Visual acuity with cor- 
rection was equal to or better than 20/20 in 42 
eyes; it was worse than 20/40 in only 13 eyes. 
Corneal findings included protrusion (38 eyes), 
thinning (17 eyes), striae (six eyes), and pig- 
ment deposition or Fleischer ring (two eyes). 
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TABLE 1 
MEAN ANNUAL AGE- AND SEX-SPECIFIC INCIDENCE RATES* OF 
KERATOCONUS, OLMSTED COUNTY, MINNESOTA, 1935-1982 


FEMALES 





*Number per 100,000 population. E narel | A 
‘The sex-specific rates were adjusted by age and the overall rate was adjusted by age and sex to the 1970 white population of the United. = 
States. ee 


Asthma, eczema, or hay fever occurred in 23 
patients (36%) and three patients (5%) had 
mitral valve prolapse (Table 2). None of the 
‘patients in this study had Down's syndrome, 
Ehlers-Danlos syndrome, Marfan’s syndrome, 
‘or osteogenesis imperfecta. Of the 26 patients 
who had unilateral keratoconus at the time of 
diagnosis, nine (35%) reported that they had 
rubbed their eyes excessively before keratoco- 
nus had first been detected. Although this 
percentage was greater than that (18%) among 
those who had bilateral keratoconus, the differ- 
ence was not statistically significant. Only five 
patients (8%) reported having worn hard con- 
tact lenses before diagnosis of keratoconus. 
However, hard contact lenses were not widely 
© used during much of the period covered by this 
_ study. Four patients (6%) had family histories 
of keratoconus. 


No. of 
patients 


1935 1945 1955 1965 
Year 








Follow-up ranged from 2.4 to 48 years (mean, = 


19.2 years) after the initial diagnosis of kerato- _ 


conus. Eight deaths occurred during the 
follow-up period. The cause of death varied, 
with the most common cause (two patients) 
being cardiovascular or cerebrovascular dis- 
ease. A Kaplan-Meier survival analysis showed 
no suggestion that the observed survival of 
these patients differed from that expected in 
the general population. 

Of the 26 patients with unilateral keratoco- 
nus, six reported that the disease had later 
been diagnosed in the contralateral eye. De- 
creased visual function because of keratoconus 
led to corneal transplantation in nine patients, | 
bilaterally in three. The interval from diagnosis 
to first transplantation ranged from just less 
than two to 46 years. By Kaplan-Meier survival _ 
analysis, the cumulative probability of survi- > 


Fig. 1 (Kennedy, Bourne, and 
Dver). Distribution of patients by 
year of initial diagnosis of kerato- 
conus in Olmsted County, Minne- 
sota, 1935-1982. 


1975 1985 
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TABLE 2 
CLINICAL FEATURES OF PATIENTS WITH KERATOCONUS 


aaa 


KERATOCONUS* 

UNILATERAL BILATERAL 

(NO. = 26) (NO. = 38) 
FEATURE NO. % NO. % 
e a 
Asthma, eczema, or hay fever 10 38 13 34 
Mitral valve prolapse 2 8 1 3 
Prior excessive rubbing of eye 9 35 F 18 
Prior use of hard contact lenses 0 0 5 13 
Family history of keratoconus 1 4 3 8 


“Keratoconus was categorized as unilateral or bilateral according to the findings at the time of initial diagnosis. 


vorship without corneal transplantation for 
more than 20 years after diagnosis was greater 
than 80% (Fig. 2). Transplantations were not 
performed at the Mayo Clinic before the early 
1950s, but the results of an analysis that exclud- 
ed data from before that time were similar. The 
number of patients who were followed up for 
more than 40 years was small, but three pa- 
tients did have corneal transplantation after 
that time. 

To evaluate whether any factors present at 
the time of diagnosis might predict future need 
for corneal transplantation, the nine patients 
who had transplants were compared to the 55 
patients who did not. Males made up 33% of 
the transplant group (three of nine) and 58% of 
the nontransplant group (32 of 55); this differ- 
ence was not statistically significant. The medi- 
an age at diagnosis was 25 years in both 
groups. Of the nine patients who underwent 
corneal transplantation, only two (22%) had 
unilateral keratoconus at the time of diagnosis; 
in one of these it later developed in the contra- 
lateral eye. In the nontransplant group, 24 of 55 


Cumulative o6 
probability of 
remaining free 

of cornea 0.4 

transplant 


10 20 30 


Time after diagnosis, yr 


patients (44%) initially had unilateral dis- 
ease; the difference was not statistically sig- 
nificant. 

Of the 102 eyes with keratoconus at initial 
diagnosis, we compared the 12 eyes that under- 
went corneal transplantation with the 86 eyes 
of the 55 patients who had no transplantation 
with regard to visual acuity, refractive error, 
and other clinical findings. Visual acuity of 
20/20 or better at diagnosis was present in two 
eyes (17%) in the transplant group and in 40 
eyes (47%) in the nontransplant group. The 
proportions of eyes with visual acuities worse 
than 20/40 were similar (two of 12 or 17% and 
ten of 86 or 12%). Corneal thinning or protru- 
sion was detected at the time of diagnosis in 
seven eyes in the transplant group (58%) and in 
36 eyes in the nontransplant group (42%); this 
difference was not statistically significant. A 
plot of the refractive errors and keratometric 
readings at diagnosis showed no apparent rela- 
tionship between sphere or cylinder power and 
subsequent corneal transplantation (Figs. 3 
and 4). 


(7) 

(6) i 

Fig. 2 (Kennedy, Bourne, and 

(2) Dyer). Survivorship without corne- 
al transplantation after diagnosis 
of keratoconus in Olmsted County, 
Minnesota, 1935-1982. The num- 
bers in parentheses indicate the 
numbers of patients remaining at 
risk. 


40 50 
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Fig. 3 (Kennedy, Bourne, and Dyer). Refractive 
error at diagnosis of keratoconus, Olmsted County, 
Minnesota, 1935-1982. X, Eyes that eventually had 
corneal transplants. The refractive errors were avail- 
able for 90 of 98 eyes. 
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Discussion 





prretaspassaanenine nran: 





Several factors make it difficult to evaluate 
the incidence and prevalence of keratoconus. 
The onset of disease is gradual and in some 
patients it may never progress to anything 
more than subtle irregular astigmatism. Be- 
cause patients may not seek medical care for a 
long time after the onset and some may never 
visit an ophthalmologist, studies based on 
medical records, such as this one, tend to 
underestimate the frequency of disease. How- 
ever, there is no practical alternative for ap- 


- proaching this problem. 


A population survey that involved examina- 
tion for keratoconus would provide the infor- 
mation required to compute prevalence rates. 


‘Because keratoconus is a relatively uncommon 


disorder, however, such a survey would re- 
quire sufficient financial and other resources to 
allow for examination of several thousand sub- 
jects. In addition, incidence rates could not be 
calculated directly from the information pro- 
vided by a single survey. Prevalence estimates 
could be derived from data on the proportion of 
patients with keratoconus among all of those 
seen at some medical facility. Unfortunately, 
these estimates would be subject to so many 
possible biases that drawing any firm conclu- 
sions with regard to the general population 


| a would probably be precluded. Although limit- 
_ ed by the probable loss of at least some patients 
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Fig. 4 (Kennedy, Bourne, and Dyer). Keratometric S 
findings at diagnosis of keratoconus, Olmsted Coun= = o 


ty, Minnesota, 1935-1982. X, Eyes that eventually. 


had corneal transplants. The keratometric findings .— o 


were available for 53 of 98 eyes. 


with mild disease, the incidence and preva- 
lence rates from this study at least provided an 
estimate of the frequency of clinically signifi- 
cant keratoconus. 

The overall age- and sex-adjusted prevalence 
rate of keratoconus in Olmsted County, 54.5 
per 100,000 population, was consistent with 
the estimates reported by others.’ After adjust- 
ment by age and sex, the overall average annu- 
al incidence rate was 2.0 per 100,000 popula- 
tion, with the rate for males being somewhat 
greater than that for females. We are not aware 
of any other published incidence rates. Most 
reports based on series of cases have shown a 
preponderance of females, although a few in- 
vestigators have found more males.'3* There 
were no statistically significant trends in inci- 
dence rates over time. Because of the improve- 
ments in diagnostic equipment, in access to 
medical care, and in physicians’ awareness of 
keratoconus during the past 50 years, it would 
not have been surprising had a significant in- 
crease in incidence rates been found. The lack 
of such a finding may suggest that the number 
of residents of Olmsted County with only mini- 
mal visual impairment from undiagnosed kera- 
toconus is small. 


The proportion of patients in this study with | s 


unilateral keratoconus at the time of last. 


follow-up was greater than that usually found.’ _ a 


Our value may have been an overestimate ber 
cause it was derived from the patients’ re- 
sponses to the question of whether the disease. 
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had been diagnosed in the contralateral eye. 
Overrepresentation of patients with bilateral 
keratoconus in reports from academic centers 
could also have explained some of the differ- 
ence. Such patients would be subject to greater 
visual impairment and therefore might be more 
likely than those with unilateral disease to seek 
medical care and to be referred to academic 
centers. 

The percentage of patients with asthma, ec- 
zema, or hay fever (23 of 64 or 36%) was similar 
to values reported by others.!3491 In a study 
that included assessment by echocardiogra- 
phy, Beardsley and Foulks® found that the fre- 
quency of mitral valve prolapse among patients 
with keratoconus (38%) was significantly great- 
er (P<.05) than that among controls (13%). 
Mitral valve prolapse had been clinically diag- 
nosed in only three patients (5%) in our study. 

Several investigators have suggested that 
eye-rubbing’*""" and the use of hard contact 
lenses»! may be risk factors for the develop- 
ment of keratoconus. Sixteen of our patients 
(25%) indicated that they had rubbed their eyes 
excessively before keratoconus had been diag- 
nosed. Interestingly, excessive eye-rubbing 
was only slightly more common among those 
with atopic diseases. Others have reported eye- 
rubbing to be more frequent, with estimates 
ranging to more than 60% of patients with 
keratoconus. +410 Because it is almost impossi- 
ble to quantitate accurately the extent of eye- 
rubbing and whether it began before or after 
the onset of keratoconus and to ensure compa- 
rability of subjects selected as controls, the 
question of whether eye-rubbing is a significant 
risk factor for the development of keratoconus 
may never be answered satisfactorily. 

With regard to wearing hard contact lenses, it 
may be difficult to determine whether the onset 
of keratoconus preceded or followed the use of 
the lenses. Sommer” noted that irregular astig- 
matism occurring as an early change before 
keratoconus has been diagnosed may lead to 
the use of hard contact lenses. Consequently, 
any group of patients with keratoconus might 
well show a spuriously increased frequency of 
prior hard contact lens wear relative to that 
observed among a control group. 

Ederer and Ferris’ discussed this issue fur- 
ther and provided an outline of how it could be 
approached through a case-control compari- 
son, a cohort study, or a randomized clinical 
trial. Because of the possible bias suggested by 
Sommer,” they concluded that a case-control 


study would be inappropriate but that a cohort 
study or a randomized clinical trial might be 
feasible if the sample size requirements did not 
prove excessive. Sommer” and Ederer and Fer- 
ris agreed that a previous study by Gasset, 
Houde, and Garcia-Bengochea" was sufficient- 
ly flawed to preclude drawing any conclusions 
regarding the role of hard contact lenses in the 
development of keratoconus. We are not aware 
of any further attempts to study this issue 
through any of the three methods discussed by 
Ederer and Ferris." In 1984, Krachmer, Feder, 
and Belin’ indicated that a large prospective 
randomized study is needed to evaluate wheth- 
er hard contact lens wear increases the risk of 
developing keratoconus. 

For several reasons, it seems to us that the 
case-control method offers the most feasible 
means of approaching this issue. At least three 
major difficulties would hinder the initiation of 
a randomized clinical trial. First, because the 
incidence rates of keratoconus are relatively 
low even among those in the younger age 
groups, several thousand subjects would have 
to be followed up for several years even to 
detect a three-fold or greater difference in the 
risk of developing keratoconus. Second, most 
patients have some definite preference for 
spectacles or for one of the various types of 
contact lenses on the basis of the relative ad- 
vantages and disadvantages of each. There- 
fore, it would probably be difficult to find sub- 
jects who would agree to have their type of 
optical appliance chosen at random and who 
would then remain faithful to that choice for 
the duration of the study. The third problem 
relates to an ethical issue. Before the initiation 
of most clinical trials, there must be some 
evidence to suggest that the intervention under 
study may be of some benefit, usually in either 
prevention or treatment of some disease. For a 
clinical trial of hard contact lens wear and 
keratoconus, however, the question would be 
whether the intervention (hard contact lens 
wear) leads to a harmful effect—the develop- 
ment of keratoconus. 

The problem of patient recruitment and the 
ethical problem could be avoided with either 
the case-control or the cohort study design. 
Unlike a randomized clinical trial, however, 
these designs would be subject to the type of 
bias suggested by Sommer —use of the sus- 
pected risk factor (hard contact lenses) for 
treatment of early symptoms of the disease 
(keratoconus) before the diagnosis had been 
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made. Because a case-control study could be 
conducted with only a small fraction of the 
number of patients required for a cohort study, 
the question of bias could be dealt with more 
effectively with this design. 

To minimize the possibility of bias in a case- 
control study, it would be necessary to strive 
for close comparability between the control 
group and the patients with keratoconus in 
regard to both spherical refractive error and 
astigmatism. Once an appropriate control 
group had been selected, a comparison could 
be made of the proportion of subjects in each 
group who had worn hard contact lenses previ- 
ously. If the bias suggested by Sommer” were 
actually present, it would make any association 
between hard contact lens wear and keratoco- 
nus appear to be greater than it actually was. 
Therefore, if no significant association were 
found, the results would provide strong evi- 
dence that the use of hard contact lenses does 
not lead to an increased risk of developing 
keratoconus. On the other hand, if a significant 
association were found, further analyses would 
be required to investigate whether it was the 
result of bias. Examination of several factors— 
including the strength and consistency of the 
association, the reasons given by the patients 
and controls for having worn hard contact lens- 
es, and the individual durations of hard contact 
lens use—would all provide further insights 
regarding this issue. 

Several interesting findings emerged from 
the exceptionally long and complete follow-up 
of the patients in this study. There was no 
suggestion of a difference in survival relative to 
that of the general population. Therefore, if 
keratoconus does represent a single manifesta- 
tion of a systemic disease, the underlying dis- 
order does not appear to have any adverse 
influence on survival. With regard to corneal 
transplantation, the data showed that more 
than 20 years after the time of diagnosis the 
cumulative probability of surviving and not 
having this procedure was still greater than 
80%. This information should be of value in 
counseling patients regarding the prognosis of 
keratoconus. The number of patients in this 
study was too small to allow detailed analysis 
of factors that might increase the risk of fu- 
ture corneal transplantation and of any that 
might be confounders. However, age, refrac- 
tive error, and keratometric findings at the time 


of diagnosis did not appear to be of value in 
predicting whether a transplant might eventu- 
ally be needed. 
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The Effects of Extended-Wear Hydrophilic Contact Lenses 
on the Human Corneal Epithelium 





Michael A. Lemp, M.D., and Joseph B. Gold, M.D. 


We used wide-field color specular microsco- 
py of the human corneal surface to study the 
morphologic changes that occur under ex- 
tended-wear contact lenses. There was a shift 
in the frequency distribution of surface cells 
by size to larger cells, suggesting a prolonged 
residence time on the ocular surface. Other 
abnormalities included retained desiccated 
mucin, coarse mucus plaques, and palisading 
of cells. 


WIDE-FIELD SPECULAR microscopy to examine 
the corneal epithelium represents a relatively 
noninvasive method of studying ocular surface 
morphology in vivo in a variety of clinical 
conditions. Lohman, Rao, and Aquavella’” first 
demonstrated the practicality of this method. 
Using a method similar to that of F. H. 
Deutsch, O. N. Sardarvec, C. J. Koester, M. D. 
Marquandt, and P. Thompson (unpublished 
data), we described the morphologic character- 
istics of the normal human cornea by means of 
color specular microscopy combined with the 
vital stains, rose bengal and fluorescein.** 
Pfister, in a scanning electron microscopic 
study of the normal rabbit cornea, suggested 
that small cells represent newly emerged sur- 
face cells: as cells remain on the surface they 
enlarge and flatten; large cells, then, represent 
older surface cells. We identified three distinct 
cell populations and studied their frequency 
distributions in both normal human subjects 
and in patients with keratoconjunctivitis sicca.° 
Statistically significant differences in cell size 
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populations have been identified in these two 
groups. 

Soft hydrophilic extended-wear contact lens- 
es have become popular in the past few years. 
Initial reports’® demonstrated a low incidence 
of complications with these contact lenses. 
More recently, however, adverse reactions as- 
sociated with the use of these contact lenses on 
an extended-wear basis have been reported.*” 
These include infectious corneal ulcers, sterile 
corneal infiltrates, and acute corneal erosions 
associated with perilimbal chemosis and red- 
ness, known as the “tight lens syndrome.’’™ 
Careful slit-lamp examination of patients with 
extended-wear contact lenses demonstrates ep- 
ithelial abnormalities." 

In this study, we examined a series of pa- 
tients wearing high-water-content and thin- 
membrane hydrogel contact lenses on an 
extended-wear basis in an attempt to detect 
and analyze the possible epithelial surface al- 
terations. 


Subjects and Methods 


Subjects—We studied surface morphologic 
characteristics in 24 patients with no history of 
previous ocular surface disease. These patients 
were divided into separate groups. Group 1 
consisted of 12 patients ranging in age from 23 
to 43 years who had worn thin-membrane hy- 
drogel extended-wear contact lenses for an av- 
erage of 1.9 years for the correction of myopia. 
Group 2 included six patients ranging in age 
from 60 to 82 years who had worn high-water- 
content hydrogel lenses for an average of three 
years for the correction of surgical aphakia. 
Group 3 included six surgically aphakic pa- 
tients in the same age range as those in Group 2 
but who used spectacles rather than contact 
lenses for correction. All subjects were asked to 
read and sign a consent form approved by our 
institutional review board. 

Methods—We placed a drop of preservative- 
free sterile saline solution on the applanating 
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cone of the wide-field specular microscope. 
After removal of the extended-wear contact 
lens, each subject was given one drop of pro- 
paracaine followed by one drop each of 2% 
fluorescein and 1% rose bengal solution. The 
applanating tip was applied directly to the 
central corneal surface and 36 color photo- 
graphs were taken of each eye and processed in 
the usual manner. Developed transparencies 
were projected with a calculated magnification 
of x311, corresponding to that of low-power 
scanning electron microscopy. 

We measured cell size and determined the 
frequency of small, medium, and large cells by 
means of a fixed-frame analysis with an overly- 
ing grid. There was considerable variability in 
cell shape. The Table lists the average dimen- 
sions of cells described as small, medium, and 
large. The assignment of individual cells to 
each category was based on cell area regardless 
of shape. By calculating cellular area and as- 
signing cells to the category with average val- 
ues most closely corresponding to individual 
cell area, we found that only a few cells were 
questionable in regard to category. This objec- 
tive method minimized subjective judgments 
on the part of the examiner. Results were com- 
pared with the previously reported cell size 
and population distributions found in normal 
subjects who did not wear contact lenses (Ta- 
ble).** The uptake of vital dyes, and the obser- 
vation of abnormal surface characteristics, 
were noted in each patient. 

No adverse effects were noted during the 
course of these studies. 





Results 





In both Group 1 and Group 2, there was a 
distinct shift in superficial cell population to 
medium and large cells compared with normal 
(Figure, top left and top right). This was strik- 
ing in Group 2 where large cells constituted 
56.6% of the total compared to our previous 
findings of 0.4% in normal subjects (Table). In 
contrast, small cells constituted only 13.7% of 
the total in Group 2 compared to 32% in normal 
subjects and 43.7% in Group 2. 

To study further the significance of these 
shifts in Group 2, we studied a series of six 
patients ranging in age from 60 to 85 years who 
were surgically aphakic but who did not wear 
contact lenses (Group 3). The percentage of 
large cells (7%), while greater than that in the 


TABLE 
CELL SIZE POPULATIONS 





CELL SIZE DIMENSIONS (um) FREQUENCY (%) 
Normal corneas (No. = 13) 
Small cells 15.7 x 12.1 32.0 
Medium cells 28.1 X 22.7 67.6 
Large cells 47.2 x 31.1 0.4 
Group 1 (No. = 12)* 
Small cells 17.7 x 14.3 43.5 
Medium cells 24.2 x 22.0 44.7 
Large cells 58.4 x 32.3 11.8 
Group 3 (No. = 6)* 
Small cells 20.5 x 12.2 13.7 
Medium cells 35.2 x 29.1 29.7 
Large cells 65.6 x 35.2 56.6 
Group 4 (No. = 6)* 
Small cells 18.2 x 15.2 35.0 
Medium cells 27.3 X 23.2 58.0 
Large cells 40.5 x 32.0 7.0 





“Group 1 ranged in age from 23 to 43 years and had worn 
contact lenses for myopia for an average of 1.9 years. Group 2 
ranged in age from 60 to 82 years and had worn contact lenses for 
aphakia for an average of three years. Group 4 ranged in age from 
60 to 85 years and had worn spectacles rather than contact 
lenses for aphakia. 


normal subjects, was still significantly less than 
that in Group 2 (Table). 

Cellular size was significantly increased in 
both Group 1 and Group 2. The large cells, 
moreover, appeared to take up more fluoresce- 
in than small or medium size cells did. 

Additional surface abnormalities included 
sheets of elongated palisading cells in two 
aphakic patients (Figure, bottom left); white 
desiccated cells, retained mucus and cellular 
debris, and coarse mucus plaques (Figure, bot- 
tom right) were noted in both groups. 





Discussion 





The effects of contact lenses on the corneal 
epithelium have been well documented in both 
animal and human studies. In the rabbit, Thoft 
and Friend”? reported decreased adenosine tri- 
phosphate and glycogen depletion in the cor- 
neal epithelium with hard contact lenses. 
Francois, Victoria-Troncoso, and D'Haenens” 
showed increased cellular exfoliation in rabbits 
with silicone lenses. Bergmanson and Chu” 
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Figure (Lemp and Gold). Top left, Normal corneal surface with small, nonstaining cells predominating. Top 
right, Large cells with desiccated mucin (white) in Group 2 (aphakic subjects with extended-wear contact 
lenses). Bottom left, Palisading of cells under an extended-wear contact lens. Bottom right, Coarse mucus 


plaques (arrow) under an extended-wear contact lens. 


described epithelial edema and premature cell 
loss in the monkey. Hamano and Hori” report- 
ed suppression of basal cell mitoses in rabbits 
wearing hydrogel contact lenses. Recent stud- 
ies by Bergmanson, Ruben, and Chu” further 
documented epithelial cell changes associated 
with contact lens wear in the monkey. Further- 
more, specular microscopy of soft contact lens- 
es after wear has demonstrated attached cells 
with a high reflectivity in addition to debris and 
mucus.” 

In patients with keratoconjunctivitis sicca, 
we recorded a shift in normal epithelial cell 
distribution, with a greater number of small 


cells suggesting accelerated epithelial exfolia- 
tion.® In the present study, the striking shift to 
medium and large cells with increased large 
cell size suggested a delay in the normal corne- 
al exfoliative process. This was particularly 
evident in Group 3, the older patients wearing 
high-water-content extended-wear hydrogel 
contact lenses for aphakia, but was also present 
in Group 2, the younger group wearing thin- 
membrane contact lenses for myopia. 

There is little tear exchange beneath soft 
hydrophilic contact lenses and the tear film 
trapped beneath represents a sequestered body 
of fluid.” It was not surprising that the exit 
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pathway for trapped exfoliative cells and debris 
was impeded. 

Our studies suggested a prolonged residence 
time on the ocular surface of cells that enables 
them to change from newly emerged small cells 
to large, flattened cells. Combining these 
findings with the work of Hamano and Hori! in 
the rabbit, showing a suppression of basal cell 
mitosis associated with contact lens wear, we 
suggest the following hypothesis: Extended- 
wear contact lenses may cause a delay in epi- 
thelial cell turnover characterized by the pres- 
ence of large, more senescent cells residing on 
the corneal epithelial surface, thus delaying the 
emergence and maturation of underlying 
younger cells. 

Other findings included trapped surface de- 
bris, intraepithelial pseudocysts, and increased 
uptake of water-soluble dyes, suggesting in- 
creased permeability of the surface cells. 

These studies demonstrated in vivo changes 
in surface cell populations in the human corne- 
al epithelium under extended-wear contact 
lenses. The significance of these profound 
changes in epithelial turnover is not entirely 
clear. The sequestration of the tear film beneath 
any hydrophilic lens worn on an extended basis 
and the presence of these significant shifts in 
epithelial cell characteristics suggests a pro- 
found alteration in corneal epithelial turnover 
and a possible build-up of metabolic waste 
products within this milieu. These changes 
may play a role in the pathogenesis of some of 
the clinical problems reported with extended- 
wear contact lenses. 
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Cyclosporine Eyedrops for the Treatment of Severe Vernal 


Keratoconjunctivitis 





David BenEzra, M.D., Jacob Pe’er, M.D., Michael Brodsky, M:D., and Evelyne Cohen 


Twelve children with severe chronic vernal 
keratoconjunctivitis participated in a pilot 
study aimed at evaluating the effect of 2% 
cyclosporine eyedrops on the clinical course 
and symptoms of this disease. Eleven of the 12 
children showed improvement after the first 
week of treatment. Nine patients demonstrat- 
ed persistent improvement at the completion 
of the treatment schedule after six weeks. 
However, although seven of the children were 
symptom-free while being treated, only three 
were free of disease two months after cessation 
of the cyclosporine eyedrops. The other nine 
showed rapid recurrence of their symptoms. 


SEASONAL ALLERGIC (vernal) keratoconjunc- 
tivitis is widespread in the Mediterranean 
Basin, with the highest incidence during the 
late spring and early summer (May to July). 
Although there is a clear seasonal correlation 
with the incidence of new cases, chronic cases 
have persistent symptoms throughout the 
year.' Conservative management is effective in 
mild cases. For more tenacious cases, cortico- 
steroid eyedrops are initially effective and re- 
lieve symptoms. The possible benefits of 2% 
and 4% cromolyn sodium eyedrops have been 
reported.”® However, a masked controlled eval- 
uation of a 2% cromolyn solution in vernal 
conjunctivitis was disappointing.’ Regardless 
of the initial mode of treatment, severe chronic 
keratoconjunctivitis becomes refractory to all 
commercially available eyedrops and oint- 
ments. In these cases, relief is achieved only by 
systemic corticosteroids.’ Because of the possi- 
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ble severe sequelae of long-term corticosteroid 
eyedrop administration and the long-term use 
of oral corticosteroids, many other pharmaco- 
logic’ and surgical’ treatments have been sug- 
gested. 

Cyclosporine is a potent immunomodulator 
that ‘inhibits the clonal expansion of the T 
helper/inducer subsets of lymphocytes and the 
release of interleukins.'”"' Because we thought 
that cyclosporine might have a local effect on 
the vernal processes, we carried out a pilot 
study aimed at testing the influence of 2% 
cyclosporine eyedrops on the clinical course of 
severe chronic vernal keratoconjunctivitis in 12 
patients. 


Subjects and Methods 


Subjects—Iwelve children, 11 boys and one 
girl 4 to 12 years old, with severe bilateral 
chronic vernal keratoconjunctivitis for two 
years or more participated in the study. All had 
previously required short courses of systemic 
corticosteroids (maximal dose, 1 to 1.5 mg/kg of 
body weight per day) to relieve their symptoms 
which were refractory to local treatment with 
corticosteroid eyedrops and cromolyn prepara- 
tions. At the time the study began, all 12 
children had active disease with extensive cor- 
neal involvement. Eight had the palpebral type 
of vernal conjunctivitis, two had a combined 
tarsal and limbal type, and in two the limbal 
manifestations were prominent. All 12 had se- 
vere papillary proliferations (Fig. 1). They were 
enrolled between April and June 1985. 

Treatment protocol—After taking thorough 
histories of the patients’ symptoms and other 
allergic conditions (Table 1), we instructed 
them to discontinue all medications. Each pa- 
tient was reexamined four days later and the 
clinical ocular findings were recorded. We 
asked the parents to make daily records of the 
ocular symptoms and signs on an arbitrary 
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Fig. 1 (BenEzra and associates). Everted upper eyelids demonstrating the many giant papillary proliferations. 


subjective scale. So that we could monitor any 
unexpected side effects, we advised them to 
notify us immediately if the child’s condition 
worsened. The children were reexamined every 
week for six weeks. 

Both eyes were treated simultaneously. The 
treatment regimen was started with one drop 
of 2% cyclosporine in an olive oil solution: four 
times daily for the first two weeks, thrice daily 
for the following week, twice daily for the 
fourth week, and once daily (before bed) for the 
fifth week; no drug was administered during 
the sixth week. 

We planned to end the study after six weeks 


but removed a child from the study if (1) there 
was a subjective worsening of the condition on 
two consecutive days during cyclosporine 
treatment which was confirmed by objective 
examination findings or (2) if no subjective or 
objective improvement was detected after two 
weeks. 

We instructed the parent to remove any extra 
medication from the eyelids with warm wet 
swabs after the instillation of cyclosporine eye- 
drops. 

Assessment of treatment efficacy—The fol- 
lowing subjective assessments were recorded 
by the parents: redness, itching, photophobia, 


TABLE 1 
SUMMARY OF MEDICAL HISTORIES 





HISTORY OF ALLERGIES PREVIOUS TREATMENT’ 
PATIENT NO., SEX, TYPE OF aaeeea eaea RATON 
AGE (yrs) KERATOCONJUNCTIVITIS PATIENTS FAMILIES LOCAL SYSTEMIC (YRS) 

1, M, 10 Limbal None Vernal Indomethacin 1% Aspirin 7 
2, F,6 Combined Rhinitis None —— Aspirin, dexchlorpheniramine 4 
3, M, 6 Combined None None — -— 2 
4, M, 9 Palpebral None None — — 5 
5, M, 8 Combined Spastic bronchitis None — Cromolyn, antihistamine 5 
6, M, 11 Paipebral None Vernal — Aspirin 9 
7,M,6 Palpebral Rhinitis None —— Aspirin 2 
8, M, 9 Palpebral None None — — 3 
9,M, 6 Palpebral None None —- — 2 
10, M, 12 Palpebral None None Surgery — 6 
2 11,M,9 Palpebral None None Surgery —_ 3 
12,M,5 Palpebral None None — Aspirin 2 





* All patients had been treated with loca! corticosteroids (in most cases dexamethasone 0.1%, prednisolone 0.5% or 1%, or 
fluorometholone 0.1% eyedrops), local cromolyn 2%, and systemic corticosteroids. 
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tearing, pain, mucus discharge, and ability to 
participate in normal daily activities. After the 
first week and at the end of six weeks, parents 
were asked to score the response to treatment 
on a five-point scale with 1 indicating overall 
worsening of the subjective findings, 2 indicat- 
ing no change in the symptoms, 3 indicating a 
slight improvement with the child still unable 
to participate in all normal daily activities, 4 
indicating a marked improvement despite tem- 
porary mild itching or mucus discharge, and 5 
indicating that the child was completely free of 
symptoms. 

Objective features were assessed under the 
slit lamp by two independent observers and 
recorded as follows: 1, intense congestion of 
conjunctival vessels, perilimbal injection, or 
corneal involvement with the papillary prolif- 
erations more extensive or similar to the situa- 
tion recorded before treatment in at least one of 
the eyes; 2, the overall condition was assessed 
as better than before treatment in both eyes; 3, 
total reepithelialization of the cornea although 
slight conjunctival and perilimbal hyperemia 
and papillary proliferation remained in both 
eyes; 4, only slight conjunctival hyperemia 
without perilimbal injection or papillary prolif- 
erations in at least one eye; 5, both eyes were 
quiet with no papillary proliferations or con- 
junctival or perilimbal injection and with a 
normal corneal architecture. 


March, 1986 


Results 


All the children had suffered from vernal 
keratoconjunctivitis for two to nine years and 
had been treated with various corticosteroid 
eyedrops and ointments and systemic cortico- 
steroids (Table 1). Five of the 12 patients had 
also received aspirin (300 mg four times daily) 
as an adjunct to the local treatment and two 
patients underwent surgery for removal of 
papillary proliferations. Three children had 
histories of other allergic conditions. Two of 
these had allergic rhinitis accompanying exac- 
erbations of the kerato-conjunctivitis. In one 
case, however, an allergic spastic bronchitis 
treated with systemic corticosteroids and cro- 
molyn preceded the ocular symptoms. None of 
these three children had any family history of 
allergies although in two other cases there was 
a possible vernal condition in one of the par- 
ents or immediate family (Table 1). 

Eleven of the 12 children initially benefited 
from the treatment with cyclosporine with ob- 
vious subjective improvement recorded by the 
third day. In one case, no beneficial effect was 
observed after one week and treatment was 
stopped. Nine of the children demonstrated 
marked improvement at the final assessment 
during the sixth week; two patients who initial- 
ly benefited from the treatment showed regres- 


TABLE 2 
RESPONSES TO CYCLOSPORINE EYEDROPS 


INITIAL ASSESSMENT™ FINAL ASSESSMENT’ 
PATIENT _—__ SIDE SIDE FINDINGS AT FOLLOW-UP 
NO. SUBJECTIVE OBJECTIVE EFFECTS SUBJECTIVE OBJECTIVE EFFECTS (2 mos) 
1 4 4 None 5 5 None Recurrence 
2 3 3 None 5 5 None Recurrence 
3 5 5 None 5 5 Skin? No symptoms 
4 3 3 None 5 5 None No symptoms 
5 5 5 None 3 3 None Recurrence 
6 3 3 None 5 $ None No symptoms 
78 1 2 None ~ - None Recurrence 
8 3 3 None 1 2 None Recurrence 
9 4 4 None 3 2 None Recurrence 
10 4 4 None 5 5 None Recurrence 
11 3 3 None 5 5 None Recurrence 
12 3 3 None 1 2 None Recurrence 


* After one week of treatment with cyclosporine eyedrops. 


' Week 6 of the study, one week after treatment with cyclosporine eyedrops ended. 
* There was a skin maceration at the lateral canthus of the right eye after the first week of treatment. 


è This patient stopped treatment. 
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Fig. 2 (BenEzra and associates). A 6-year-old patient who suffered from a combined type of severe 
keratoconjunctivitis. Left, Before treatment. The tearing and extreme photophobia prevented opening of the 
eyes even in dim room light. Right, After treatment with cyclosporine 2% eyedrops. 


sion at the final assessment. Seven of the pa- 
tients were free of the disease by subjective 
assessment during the sixth week; and in six of 
the seven objective slit-lamp findings corrobo- 
rated the subjective recording (Table 2). One 
such case is illustrated in Figure 2. On longer 
follow-up, however, only three patients re- 
mained symptom free two months after cessa- 
tion of the cyclosporine; the others demonstrat- 
ed a rapid recurrence of the vernal symptoms. 


Discussion 


Treatment of recurrent severe vernal kerato- 
conjunctivitis by means other than systemic 
corticosteroids is difficult and seldom satisfac- 
tory. “Dramatic improvement” was reported in 
three patients when aspirin was added to the 
treatment regimen.” Our experience with this 
drug in difficult cases, as shown by the five 
patients in this study, has been disappointing. 
The data obtained for the 12 patients involved 
in this pilot study demonstrated the beneficial 
potential of a 2% cyclosporine solution. Eleven 
of the 12 patients responded favorably to the 
treatment with relief of the objective and sub- 
jective symptoms after one week. In only one 
case was there no subjective improvement. 
This child was removed from the study and 
treated with oral corticosteroids. Nine of the 
patients still demonstrated the beneficial ef- 
fects of cyclosporine after the sixth week. Seven 
were subjectively classifed as “cured” although 
only six patients were free of disease by slit- 
lamp examination (Table 2). However, after 
cessation of the cyclosporine, most patients 
demonstrated recurrence of the disease and 
only three required no further therapy during 
the next two months. 


In our study, the side effects of cyclosporine 
2% eyedrops were minimal. One patient devel- 
oped a maceration of the skin at the lateral 
canthus of the right eye on the seventh day of 
treatment. The maceration healed during the 
second week after excess medication was re- 
moved more thoroughly. Although the benefi- 
cial effects of the cyclosporine therapy were 
recorded only during treatment or immediately 
after treatment, in most cases local and system- 
ic treatment with corticosteroids was avoided. 
Moreover, three patients remained free of 
symptoms two months after cyclosporine ther- | 
apy was discontinued. 

The dramatic clinical improvement in vernal 
keratoconjunctivitis after the instillation of 
cyclosporine eyedrops may result from this 
drug’s inhibitory effect on the release of 
interleukins and on the clonal expansion of T 
helper/inducer lymphocytes. The therapeutic 
effect of cyclosporine may also result from a 
direct influence on the mast cells, preventing 
the release of their mediators. It is evident that 
sustained therapeutic effects are observed pri- 
marily during treatment with cyclosporine eye- 
drops and that the phenomena recur when 
treatment is discontinued. The possible role of 
interleukins in the immune mechanisms in- 
volved in this disease is now under investiga- 
tion in our laboratory. 
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Topical Vancomycin Formulation for Methicillin-Resistant 


Staphylococcus epidermidis Blepharoconjunctivitis 


Alan B. Fleischer, A.B., Darren L. Hoover, M.D., Jemshed A. Khan, M.D., 
Joseph T. Parisi, Ph.D., and Robert P. Burns, M.D. 


We successfully treated two patients with 
severe Staphylococcus epidermidis blepharo- 
conjunctivitis by means of a topical vancomy- 
cin hydrochloride solution (50 mg/ml) pre- 
pared with sterile water. Aqueous vancomycin 
preparations, however, cause significant ocu- 
lar irritation probably because of low pH and 
osmolality values. Solutions prepared with 
normal saline (5 mg/ml) and phosphate- 
buffered artificial tears (5 mg/ml and 50 mg/ml) 
were significantly less irritating and possessed 
equivalent in vitro antimicrobial activity. Top- 
ical vancomycin should be used only when 
commercially available antibiotics are 
inadequate. 


BLEPHAROCONJUNCTIVITIS caused by Staphy- 
lococcus epidermidis remains underdiagnosed 
because of the widespread view that S. epider- 
midis is not a common conjunctival pathogen. ! 
We recently described two patients in whom 
methicillin-resistant S. epidermidis was appar- 
ently responsible for blepharoconjunctivitis 
unresponsive to empirical therapy with topical 
antibiotics.” One of these patients was success- 
fully treated with topical vancomycin. We re- 
cently treated an additional patient with 
methicillin-resistant S. epidermidis blepharo- 
conjunctivitis using topical vancomycin. The 
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patient, however, complained of significant oc- 
ular irritation after instillation. In an effort to 
develop an effective and nonirritating topical 
preparation, we diluted vancomycin hydro- 
chloride powder with sterile water, sterile nor- 
mal saline, or a phosphate-buffered artificial 
tear solution to concentrations of 5, 30, and 50 
mg/ml. We then compared the physical proper- 
ties (pH and osmolality), in vitro antimicrobial 
activity, and topical irritation of these vanco- 
mycin preparations. 


Case Report 


A 68-year-old man with a 30-year history of 
severe rheumatoid arthritis and Sjégren’s syn- 
drome was examined because of chronic bleph- 
aroconjunctivitis unresponsive to a one-week 
course of topical gentamicin, oral tetracycline, 
and artificial tears. Culture of the conjunctiva 
before this treatment grew S. epidermidis sensi- 
tive to vancomycin and resistant to ampicil- 
lin, methicillin, cephalothin, chloramphenicol, 
clindamycin, erythromycin, gentamicin, and 
tetracycline. The patient had been treated in- 
termittently for more than a decade with vari- 
ous topical antibiotics for recurrent bilateral 
blepharoconjunctivitis. 

The patient’s best corrected visual acuity was 
20/200 bilaterally. Collarettes of the eyelashes 
and a purulent discharge from both eyes were 
noted. Slit-lamp examination showed severe 
conjunctival injection and filamentary keratitis 
in both eyes (Fig. 1). The corneas stained in a 
diffuse punctate pattern with fluorescein. The 
other findings were normal except for early 
nuclear sclerosis cataracts and macular drusen 
bilaterally. 

Vancomycin hydrochloride powder diluted 
with sterile water to a concentration of 50 
mg/ml was applied topically four times daily. 
Because of the patient’s complaint of severe 
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Fig. 1 (Fleischer and associates). Purulent conjunc- 
tivitis caused by methicillin-resistant Staphylococcus 
epidermidis after a one-week course of topical genta- 
micin and oral tetracycline. Note the marked con- 
junctival injection and limbal corneal vascularity. 


topical irritation after instillation, we reduced 
the concentration of the vancomycin prepara- 
tion to 5 mg/ml after three days. Topical vanco- 
mycin at this lower concentration was adminis- 
tered four times daily for two weeks along with 
hourly artificial tears and daily povidone- 
iodine eyelid scrubs, with resolution of the 
infection. One month after discontinuation of 
the vancomycin, the patient’s visual acuity had 
improved to 20/40 bilaterally and no recurrent 
infection was noted (Fig. 2). Seven months 
later, these findings were unchanged. 


mikan aaan aaa armrunspeyrinraarrrerashrrarrerreriefiPireht tee AT a A AA a arada ia AAAA maranana 


Material and Methods 


manare nanata apaa A A Aaaa aman L AAAA AA a m a Aeg a maa s 


The physical properties of various topical 
vancomycin preparations were assessed. Van- 
comycin hydrochloride powder (500 mg in in- 
jection ampules) was diluted with sterile water, 
sterile normal saline, or phosphate-buffered 
artificial tears (Goldline Teargen) to the concen- 
trations of 5, 30, and 50 mg/ml. Paired samples 
of each preparation were stored either at room 
temperature or at 4 C. Osmolality and pH were 
monitored on days 1, 7, and 14 after the solu- 
tions were mixed. Osmolality was measured 
with a vapor osmometer. 

To assess in vitro antimicrobial activity, we 
used a strain of methicillin-resistant S. epider- 


Fig. 2 (Fleischer and associates). Resolution of the 
purulent conjunctivitis four weeks after the comple- 
tion of a two-week course of topical vancomycin. 


midis isolated from a patient with blepharitis in 
our clinic. With this organism, we performed 
Kirby-Bauer disk susceptibility tests by impreg- 
nating sterile disks with 6, 1, or 0.6 ul from the 
5-, 30-, or 50-mg/ml solutions, respectively. 
Each disk thus contained 30 pg of vancomycin. 
Antimicrobial susceptibility was monitored on 
days 1, 7, and 14 after preparation of the refrig- 
erated and nonrefrigerated vancomycin hydro- 
chloride solutions. 

We assessed the relative topical irritation of 
vancomycin hydrochloride preparations in ten 
healthy individuals (six men and four women) 
with no evidence of external ocular disease and 
no recent history of contact lens wear. Fresh 
solutions of vancomycin were prepared in 5- 
and 50-mg/mi concentrations using the three 
diluents. A single drop of each of these six 
solutions was instilled into a subject’s eye and 
the degree of irritation was rated. Responses 
were reported on a scale from 0 to 4, where 0 
represented no ocular irritation and 4 repre- 
sented severe ocular irritation. The subjects 
were unaware of either the concentration or the 
diluent of the vancomycin hydrochloride solu- 
tions. 


rere i rera aa aa tartrate amaaan 


Results 
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The antimicrobial activity of all the topical 
vancomycin solutions tested by the Kirby- 
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TABLE 1 
PHYSICAL PROPERTIES OF TOPICAL VANCOMYCIN 


S 


VANCOMYCIN TEMPERATURE 
CONCENTRATION pH 

(MG/ML) 
Water 

5 Room 3.23 

5 Refrigerated 3.26 

30 Room 2.79 

30 Refrigerated 2.83 

50 Room 2.72 

50 Refrigerated 2.68 
Saline 

5 Room 3.45 

5 Refrigerated 3.40 

30 Room 3.22 

30 Refrigerated 3.26 

50 Room 3.12 

50 Refrigerated 3.10 

Artificial tears 

5 Room 6.13 

5 Refrigerated 6.20 

30 Room 5.93 

30 Refrigerated 5.86 

50 Room 5.74 

50 Refrigerated 5.78 


DAY 1 DAY 14 
OSMOLALITY pH OSMOLALITY 
(MOSM/KG) (MOSM/KG) 
14 3.25 59 
18 3.28 61 
40 2.68 78 
37 2.78 59 
62 2.75 93 
68 2.81 99 
312 3.36 320 
320 3.37 330 
338 3.31 351 
342 3.34 342 
353 3.15 352 
362 2.98 375 
325 6.11 322 
321 6.31 334 
356 5.88 366 
342 5.77 361 
375 5.85 389 
387 5.66 392 





Bauer method remained stable over the two- 
week period after preparation. Under the assay 
conditions, 30 wg of vancomycin should have 
yielded a zone of inhibition of bacterial growth 
greater than 11 mm.? Our zones of inhibition 
averaged 20.2 mm and ranged from 18 to 
22 mm. 

Table 1 shows the results of the monitoring of 
pH and osmolality. With the repeated mea- 
sures analysis of variance test, the choice of 
diluent (P = .0001) and vancomycin concentra- 
tion (P = .0005) significantly influenced the pH 
of a solution, whereas the temperature at 
which it was stored did not (P = 1.000). Solu- 
tions prepared with either water (mean pH, 
2.92 + 0.25) or normal saline (mean pH, 3.26 + 
0.14) were more acidic than solutions prepared 
with the phosphate-buffered artificial tear solu- 
tion (mean pH, 5.94 + 0.20). 

With the repeated measures analysis of vari- 
ance test, the choice of diluent, vancomycin 
concentration, and the temperature of solution 
storage (P<.05) all influenced the solution os- 
molality. Vancomycin solutions prepared with 
water were significantly more hypotonic than 
solutions prepared with either normal saline or 


phosphate-buffered artificial tears (Table 2). 
The latter two preparations had osmolalities 
more closely resembling that of the human tear 
film. 

The 5-mg/ml vancomycin solution diluted in 
water (stored at room temperature) and the 
50-mg/ml solution diluted with phosphate- 
buffered artificial tears (stored at 4 C) both 
developed grossly visible precipitates after one 
week. We unsuccessfully attempted to culture 
these solutions on several rich media, and con- 
cluded that this clouding represented a precipi- 
tation of the antibiotic. The crystals were redis- 
solved with a high-speed vortex mixer. No 


TABLE 2 
OSMOLALITY VALUES 





DILUENT NO. OSMOLALITY (MEAN MOSM/kG + S.D.) 
DAY 1 DAY 14 
Water 6 39.83 + 22.08 74.83 + 17.98 
Saline 6 337.83 + 19.06 345.83 + 19.06 


Artificial tears 6 351.00 + 26.66 360.67 + 28.35 
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TABLE 3 
IRRITABILITY VALUES 
DILUENT NO. IRRITABILITY SCORE* (MEAN + S.D.) 
5-MG/KG SOLUTION 50-MG/KG SOLUTION 
Water 10 1.6: 107 2.4 + 0.97 
Saline 10 0.2 + 0.42 2.0 + 0.94 
Artificial tears 10 0.4 + 0.70 1.0 £2 1745 





*On a scale of O to 4 with O indicating no irritation and 4 
indicating severe irritation. 


other solutions had visible changes. All solu- 
tions retained full antimicrobial potency. 

Table 3 shows data on the topical irritation 
caused by various vancomycin preparations. 
The choice of diluent (P = .0001) and vancomy- 
cin concentration (P = .0001) significantly influ- 
enced the subjective irritability rating for a 
topical preparation by the repeated measures 
analysis of variance test. The 5-mg/ml vanco- 
mycin solution diluted with sterile water was 
more irritating than identical concentrations of 
vancomycin diluted with either normal saline 
or phosphate-buffered artificial tears. The 50- 
mg/ml vancomycin solution diluted with either 
normal saline or water was more irritating than 
the 50-mg/ml solution diluted with the phos- 
phate-buffered artificial tears. 


Discussion 


Vancomycin, a glycopeptide antibiotic intro- 
duced in 1956, was widely used as an anti- 
staphylococcal agent until the introduction of 
methicillin and cephalothin.* Potential ototox- 
icity and nephrotoxicity after intravenous use 
limited its popularity for almost 20 years.’ In- 
terest in vancomycin has increased with the 
emergence of methicillin-resistant staphylococ- 
cal infections. Vancomycin is now the drug of 
choice for treating methicillin-resistant S. epi- 
dermidis infections. The laboratory-induced 
level of staphylococcal resistance to vancomy- 
cin is negligible.’ Clinically significant meth- 
icillin-resistant S. epidermidis isolates resistant 
to vancomycin are practically nonexistent." 

Although excellent ocular penetration after 
topical administration in rabbits has been 
shown,’ vancomycin is not commercially avail- 
able as a topical ophthalmic solution. A stan- 
dard ocular pharmacology textbook recom- 
mends that a 50-mg/ml solution of vancomycin 
be made with sterile water.* According to an- 


other standard textbook, a refrigerated topical 
25-mg/ml solution of vancomycin is effective 
for treating corneal ulcers.” We described two 
patients with gentamicin- and methicillin- 
resistant S. epidermidis blepharoconjunctivitis 
responsive to topical vancomycin diluted in 
sterile water. The first case involved an uncon- 
scious patient who could not report the topical 
irritation caused by a 50-mg/ml aqueous prepa- 
ration.” The second patient, described here, 
complained of severe topical irritation with the 
50-mg/ml aqueous preparation and a moderate 
amount of irritation with the 5-mg/ml aqueous 
preparation. We therefore sought a better dilu- 
ent for the delivery of topical vancomycin. 

Riegelman and Vaughan” reviewed five crite- 
ria for an optimal topical ophthalmic prepara- 
tion. First, the tonicity of the solutions should 
remain within the range of 225 to 482 mOsm/kg 
(the equivalent of a 0.7% to 1.5% sodium chlo- 
ride solution). Second, the pH may vary be- 
tween 3.5 and 10.5. Third, the stability of the 
drug must be maintained during the course of 
treatment. Fourth, the viscosity of the solution 
may be increased to enhance corneal contact 
time. Finally, the solution must be sterile. 

The topical irritation induced by the 5-mg/ml 
and 50-mg/ml aqueous vancomycin hydro- 
chloride solutions is probably related to their 
low osmolality and pH values. The high molec- 
ular weight of vancomycin (1,448) accounts for 
its low osmolality at these concentrations.‘ Van- 
comycin is also most stable at acidic pH values 
and is therefore commercially prepared as a 
hydrochloride powder. Although reconstitu- 
tion of vancomycin with normal saline rather 
than water increases the osmolality to an ac- 
ceptable range, the pH still remains suboptimal 
by the criteria of Riegelman and Vaughan” 
(Table 1). Phosphate-buffered artificial tears in- 
crease both the osmolality and pH of the vanco- 
mycin solutions to their optimal ranges (Table 
1). The 5-mg/ml normal saline preparation and 
the 5- and 50-mg/ml phosphate-buffered artifi- 
cial tear preparations were best tolerated by 
human subjects (Table 3). All of the topical 
vancomycin preparations tested had compara- 
ble and stable in vitro antimicrobial activity 
over a two-week period. 

Vancomycin has excellent gram-positive bac- 
tericidal activity but has little or no activity 
against most gram-negative pathogens." Com- 
mercially available artificial tear solutions often 
contain preservatives, such as benzalkonium 
chloride, that have gram-negative antimicrobi- 
al activity, whereas sterile water and saline 
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solutions do not.” Topical vancomycin pre- 
pared with such artificial tear solutions may 
therefore have this additional theoretical ad- 
vantage. j 

Antibiotic susceptibility profiles demonstrate 
that S. epidermidis is often multiply resistant, 
with about 30% to 50% resistant to agents such 
as methicillin, tobramycin, gentamicin, eryth- 
romycin, chloramphenicol, and tetracycline." 
Indiscriminant antibiotic use has undoubtedly 
contributed to the emergence of these multiply 
resistant isolates. We therefore advocate that 
topical vancomycin be used only when com- 
mercially available topical antibiotics are inade- 
quate. 

On the basis of our study, we recommend 
that topical vancomycin (50 mg/ml) be prepared 
in the following manner: A single ampule of 
vancomycin hydrochloride (500 mg) should be 
mixed with 10 ml of phosphate-buffered artifi- 
cial tears. The patient should be instructed to 
shake the bottle vigorously before each of the 
four daily instillations. This solution retains in 
vitro antistaphylococcal activity for at least two 
weeks without refrigeration, and is superior to 
previous formulations in terms of pH, osmolal- 
ity, and comfort. 
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Corneal Biopsy in the Diagnosis of Keratomycosis 





Yasuhisa Ishibashi, M.D., and Herbert E. Kaufman, M.D. 


In two patients, a 55-year-old man and a 
49-year-old man, who had fungal keratitis ini- 
tially undiagnosed by corneal scrapings the 
condition was successfully diagnosed by cor- 
neal biopsy. We compared corneal biopsy 
specimens and corneal scraping in the diagno- 
sis of keratomycosis in rabbits with experi- 
mental bilateral fungal keratitis caused by 
Fusarium solani, Aspergillus fumigatus, and 
Candida albicans. Corneal scrapings disclosed 
three specimens (30%) positive for Candida, 
five (50%) for Fusarium, and six (60%) for 
Aspergillus keratitis, whereas corneal biopsy 
specimens showed fungal elements of Fusari- 
um, Aspergillus, and Candida in all inoculated 
eyes. 


THE INCIDENCE Of keratomycosis has in- 
creased}? but inadequate therapy and inaccur- 
ate or delayed diagnosis have led to generally 
poor visual outcomes. In most cases, it is im- 
possible to diagnose keratomycosis only on the 
basis of clinical features, although they have 
been well described.** The definitive diagnosis 
of keratomycosis requires confirmation of the 
existence of fungal elements in the corneal 
lesion. In this study, we describe two patients 
with keratomycosis whose corneal scrapings 
showed no fungi, but in whom diagnosis by 
corneal biopsy was ultimately successful. We 
also evaluated the usefulness of corneal biopsy 
in the diagnosis of keratomycosis in experi- 
mental fungal keratitis in rabbits. 
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Case Reports 


Case 1 

A 55-year-old man was struck in his left eye 
by vegetable matter on Aug. 2, 1984. The eye 
became irritated after a few days and he was 
referred to an ophthalmologist who prescribed 
antibiotic eyedrops for a corneal ulcer. The 
lesion progressed without improvement and 
the patient was referred to another ophthal- 
mologist. The lesion worsened despite treat- 
ment with topical antibiotics and corticoste- 
roids. The patient was referred to the LSU Eye 
Center for evaluation and treatment of the 
corneal ulcer on Aug. 16, 1984. 

Visual acuity in the left eye was 20/200. Slit- 
lamp examination disclosed a severely infected 
conjunctiva. The cornea had a central ulcer 
with irregular borders (Fig. 1). The depth of the 
ulcer was approximately one third of the corne- 
al thickness. There were many folds in Desce- 
met’s membrane, as well as severe reaction 
with a 4-mm hypopyon in the anterior cham- 
ber. Changes in the lens, the vitreous body, 





~~ 


Fig. 1 (Ishibashi and Kaufman). Case 1, left eye. At 
the initial examination, the central cornea had a 
5-mm irregular white lesion. There was severe reac- 
tion with hypopyon in the anterior chamber. 
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and the fundus could not be observed because 
of the corneal haze and severe reaction in the 
anterior chamber. The right eye was normal. 
We suspected fungal infection. Corneal scrap- 
ings of the lesion were taken with a Bard-Parker 
No. 15 blade worked deeply into firm stroma. 
The specimens were stained with Giemsa or 
ink-potassium hydroxide mixture and exam- 
ined by light microscopy. No organisms were 
identified. On the next day, a corneal biopsy 
was performed. Septate hyphae were found in 
the corneal stroma by means of the ink- 
potassium hydroxide preparation (Fig. 2). 
Antifungal treatment, consisting of topical 
natamycin and miconazole, was started imme- 
diately. Two months later, the ulcer had healed 
completely except for a slight nebula at the site 
of the fungal process. 


Case 2 

A 49-year-old man got a particle of dust in 
his right eye on Sept. 3, 1984. The eye became 
irritated after a few days and he became aware 
of diminished visual acuity. The patient was 
referred to an ophthalmologist who prescribed 
antibiotic eyedrops for a corneal ulcer. Howev- 
er, the lesion failed to improve. Another oph- 
thalmologist prescribed antibiotics and cortico- 
steroids. The corneal lesion did not respond to 
this treatment. The patient was referred to the 
LSU Eye Center for evaluation and treatment of 
the ulcer on Sept. 15, 1984. 

Visual acuity in the right eye was 20/400. 
Slit-lamp examination disclosed a severely in- 
fected conjunctiva and inferior corneal ulcer. 


Fig. 2 (Ishibashi and Kaufman). Case 1, left eye. 
Septate hyphae in the corneal stroma are apparent in 
a corneal biopsy specimen stained with an ink- 
potassium hydroxide preparation (x 400). 


e Diagnosis of Keratomycosis 
















The diameter of the lesion was about 5 mm and 
the depth was about one third of the corneal 
thickness. The border of the ulcer was irregular _ 
and the surface was slightly elevated. There. | 
were many folds in Descemet’s membrane, as _. 
well as severe reaction without hypopyon in — 
the anterior chamber. The left eye was normal. 
We suspected fungal keratitis. Corneal scrap- _ 
ings were examined, as in Case 1, but no fungal 
elements were found. A corneal biopsy speci- 
men was obtained the next day by means ofa 
razor blade and corneal forceps. Septate hy- 
phae were seen in the corneal stroma with 
ink- -potassium hydroxide preparation. Nata- 
mycin and miconazole eyedrops were started, 
The ulcer healed completely except fora.corne- 
al nebula at the site of fungal process after six B 
weeks of treatment. : 








Material and Methods 


TN N/A RS tt pe a fo 


Inoculum—lsolates of Fusarium solani and 
Aspergillus fumigatus were grown on Sab- 
ouraud’s dextrose agar for seven days at 25 C; 
an isolate of Candida albicans was grown on the 
same medium for three days at 25 C. Micro- 
conidia of F. solani, spores of A. fumigatus, and 
yeast cells of C. albicans were suspended in 
saline, counted with a hemacytometer, and 
adjusted to a concentration of 2 x 10%/ml. 

Animals—Thirty New Zealand white rabbits, 
of either sex and weighing approximately 2 kg 
each, were used in this study. 

Inoculation procedure—The procedure has 
been described previously.** The animals were 
anesthetized with intramuscular ketamine and 
xylazine. Proparacaine hydrochloride was ap- 
plied topically and an eyelid speculum was 
inserted. While observing through an opera- 
ting microscope, we inserted a 27-gauge needle 
into the central corneal stroma. A second blunt- 
tipped 27-gauge needle, inserted through the 
same needle track, was used to create an intra- 
lamellar pocket. We were careful not to pene- 
trate the cornea or enter the anterior chamber. 
Inocula (10 pl containing 2 x 10* organisms) 
were injected with a microsyringe into intra- 
lamellar pockets in both eyes of three groups of | 
ten rabbits each. 

Scrapings and biopsy specimens—On the 
tenth day after fungus inoculation, we ob- 
tained scrapings and biopsy specimens. The 
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rabbits were anesthetized with ketamine and 
xylazine, proparacaine hydrochloride was ap- 
plied topically, and an eyelid speculum was 
inserted. The epithelium and necrotic debris 
over the lesion were removed. With observa- 
tion through an operating microscope, a corne- 
al scraping was taken from one eye of each 
rabbit with a Bard-Parker No. 15 blade worked 
deeply into firm stroma. A corneal biopsy spec- 
imen was taken from the other eye with a razor 
blade and a corneal forceps. At the margin of 
the lesion, the stroma was incised to about 
one-half the corneal thickness and a small piece 
of tissue removed. The choice of eye for biopsy 
was decided by tossing a coin; the other eye of 
each animal was scraped. 
Microscopy—Corneal scrapings and biopsy 
specimens were stained with the ink-potassium 
hydroxide combination and examined by light 
microscopy in a masked fashion. We used a 
mixture of 10% potassium hydroxide and ink 
(Parker blue-black Superquink) in a 9:1 ratio, 
The specimen was placed ona glass slide. One 
drop of the potassium hydroxide mixture was 


added to the slide. A cover slip was placed, and 
the slide was stored in a moist chamber. After 
30 minutes, pressure was applied to the cover 
slip to flatten the specimen. The specimen was 
examined by light microscopy after 12 hours. 

Histopathology—After the scrapings and bi- 
opsies, several eyes were enucleated, fixed in 
formalin, and mounted in paraffin. Sections 
were stained with PAS and hematoxylin and 
eosin for histopathologic studies. 


aman S ATRL ARAN A A AAAA HALE ARASH RAS RECA KROME AA MARCA WA At HA tS ARAB tt yd bn eh E n rt i 


All 60 inoculated eyes developed corneal le- 
sions. The lesions in both eyes of all rabbits 
were similar on the tenth day after inoculation. 
In eyes with F. solani or A. fumigatus keratitis, 
large corneal ulcers, hypopyons, neovascular- 
ization from the corneoscleral limbus, and in- 
jection of the iris were seen (Fig. 3, top left and 
top right). Infection was somewhat more se- 
vere in the Aspergillus-inoculated eyes. In the 








Fig. 3 (Ishibashi and Kaufman). Top left, Large 
corneal ulcers, obvious hypopyon in the anterior 
chamber, neovascularization from the corneoscleral 
limbus, and severe injection of the iris in an eye with 
F. solani keratitis on the tenth day after inoculation. 
Top right, Large corneal ulcer, hypopyon in the 
anterior chamber, neovascularization from the cor- 
neoscleral limbus, and injection of the iris in an eye 
with A. fumigatus keratitis ten days after inoculation. 
Bottom left, Moderate corneal ulcers, small hypopy- 
on in the anterior chamber, and injection of the iris in 
an eye with C. albicans keratitis on the tenth day after 
the initiation of fungal infection. 
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TABLE 


RESULTS OF MICROSCOPIC EXAMINATION WITH 
INK-POTASSIUM HYDROXIDE PREPARATION 








INOCULUM NO. OF EYES NO. OF POSITIVE 
SPECIMENS 
SCRAPINGS BIOPSIES 
Fusarium solani 10 5 10 
Aspergillus fumigatus 10 6 10 
Candida albicans 10 3 10 





C. albicans group, the major clinical features 
were moderate corneal ulcers, small hypopy- 
ons, and injection of the iris (Fig. 3, bottom 
left). 

The ink-potassium hydroxide preparation 
used to detect the fungal elements is employed 
routinely by mycologists and dermatologists 
for the diagnosis of mycosis.” The potassium 
hydroxide solution weakens the corneal lamel- 
lar structure, allowing the specimens to be 
flattened, and the ink, which has very fine 
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particles, stains the cell walls blue. Although 
this procedure has not been popularized for 
use in ophthalmology, we found that in these 
scrapings and biopsy specimens, the fungal 
elements were seen easily, and decisions as to 
whether a specimen was positive or negative 
were not difficult.’ 

The results of these experiments are summa- 
rized in the Table. In Fusarium keratitis, all | 
specimens were positive for fungal elements 
(Fig. 4, top left) in corneal biopsy specimens, 
whereas only five of the scrapings were po: 
tive. In eyes with Aspergillus keratitis, a 
sy specimens showed fungal elements 
top right), as did six of the ten scraping 
mens. In eyes with Candida keratitis, all 
biopsy specimens were positive (Fig. 4, bot om 
left) but only three scrapings were positive. 

Histopathologic analysis demonstrated F. 2 
solani in the deep stroma or the anterior cham- = 
ber, or both, as well as a few fungal elementsin — 
the superficial stroma (Fig. 5, top left). In A. — 
fumigatus keratitis, the fungi were located deep 
in the cornea or in the anterior chamber, or- 

















Fig. 4 (Ishibashi and Kaufman). Top left, Hyphae 
in the specimen with F. solani keratitis on the tenth 
day after inoculation (ink-potassium hydroxide, 
x 400). Top right, Hyphae in the stroma of eye with 
A. fumigatus keratitis ten days after inoculation (ink- 
potassium hydroxide preparation, X400). Bottom 
left, Pseudohyphae (arrow) and yeast cells (arrow 
head) in the specimen from eye with C. albicans 
keratitis on the tenth day after inoculation (ink- 
potassium hydroxide, x 400). 
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Fig. 5 (Ishibashi and Kaufman). Top left, Fungi in 
the deep stroma and the anterior chamber in eye 
with F. solani keratitis on the tenth day after inocula- 
tion (PAS, x 100). Top right, Fungi in the deep cornea 
in eye with A. fumigatus keratitis ten days after the 
initiation of fungal infection (PAS, = 100). Bottom 
left, Pseudohyphae and yeast cells form a mass in the 
deep cornea and anterior chamber in eye with C. 
albicans keratitis on the tenth day after inoculation 
(PAS, x 100). 
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both, although a few were seen in the superfi- 
cial cornea (Fig. 5, top right). In C. albicans 
keratitis, yeast cells and pseudohyphae were 
located as a mass in the deep cornea or in the 
anterior chamber, or both, but few fungi were 
seen in superficial stroma (Fig. 5, bottom left). 


Discussion 


Most cases of keratomycosis could be treated 
successfully if adequate antifungal therapy 
were started early. Final visual acuity depends 
on a combination of the severity and location of 
the lesion existing at the onset of therapy and 
the response to treatment. For this reason, 
early and accurate diagnosis is of prime impor- 
tance. However, corneal scrapings are not al- 
ways conclusive for the diagnosis of fungal 
keratitis. DeVoe" reported taking four negative 
scrapings before finally securing a positive one, 
and he emphasized that more aggressive steps, 
in the form of deep scrapings or localized kera- 
tectomy under microscopic control, had finally 
yielded the diagnosis. Nauman, Green, and 
Zimmerman” reported the results of histopath- 
ologic study of 73 cases of mycotic keratitis and 
concluded that deep scrapings of the cornea or 
biopsies are needed to establish the diagnosis 
because of the characteristically deep location 
of the fungi within the cornea. 

We previously reported the value of oral 
ketoconazole,’ intravenous miconazole,® and 
subconjunctival miconazole’ against experi- 
mental fungal keratitis in this rabbit model. In 
our experience, this model is valuable for de- 
termining the effects of antifungal drugs, eval- 
uating the pathogenicities of various fungi in 
the cornea, and studying the histopathology of 
fungal keratitis. 

In this study, our histopathologic results 
showed fungi in the deep stroma and in the 
anterior chamber, especially in cases of Candida 
keratitis. Aspergillus fumigatus and F. solani 
were apt to spread more widely in the cornea 
than C. albicans, although a few fungal ele- 
ments were seen in the superficial stroma. In 
our previous studies of C. albicans keratitis,’ 
all eyes were culture-positive on the third day 
after fungus inoculation, although the number 
of positive cultures decreased as the infections 
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progressed. It may be that the fungi located in 
the superficial stroma were killed by inflamma- 
tory reactions, and only those fungi in the deep 
stroma and in the anterior chamber survived to 
the later stages of infection.® The deep location 
of the fungi in the cornea may also explain the 
low incidence of positive findings in corneal 
scrapings. 

The results of our cases and this experiment 
demonstrate the superiority of corneal biopsy 
to corneal scraping in the diagnosis of fungal 
keratitis. We suggest corneal biopsy as the 
procedure of choice in suspected cases of fun- 
gal keratitis in which corneal scrapings fail to 
show the existence of fungi. 
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Graft Rejection and Glaucoma 





Frank M. Polack, M.D. 


Four patients (three women and one man, 30 
to 63 years old) developed increased intraocu- 
lar pressure during graft rejection reactions. 
The increased intraocular pressure returned to 
normal in one case after successful treatment 
of the immune reaction but a second patient 
required antiglaucoma medication for a short 
period. Two patients with previous intraocular 
inflammation or anterior segment changes de- 
veloped severe glaucoma and required long- 
term antiglaucoma medication. One patient 
was a corticosteroid-responder and eventually 
required filtering surgery. 


GLAUCOMA IS A frequent complication in ker- 
atoplasty and a recognized cause of graft fail- 
ure. © It has been shown experimentally that 
persistently increased intraocular pressure may 
cause irreversible damage to the corneal endo- 
thelium.’ We know that glaucoma is one of the 
reasons for long-term failure of grafts in phakic 
and aphakic eyes.* In aphakic eyes, glaucoma 
may occur as a result of anatomic changes in 
the angle structures induced by tight sutures or 
small donor tissue diameter. Glaucoma may 
be present before surgery or may occur postop- 
eratively. Postoperative increases in intraocu- 
lar pressure may result from inflammation, 
bleeding, response to corticosteroids, or graft 
rejection. It is important to be aware that such 
increases can occur during a graft rejection 
because timely treatment may prevent graft 
endothelial cell loss and optic nerve damage. 
Some eyes may be corticosteroid-responders® 
and will continue to have increased intraocular 
pressure as long as these drugs are used. 

I have selected four typical examples to illus- 
trate these points. 


Accepted for publication Dec. 20, 1985. 
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Case Reports 


Case 1 

A 63-year-old white woman complained of 
decreased visual acuity. An examination 
showed bilateral Fuchs’ dystrophy and moder- 
ate nuclear sclerosis. Her visual acuity was 
R.E.: 20/80 and L.E.: 20/60. Her intraocular 
pressure was R.E.: 18 mm Hg and L.E.: 19 mm 
Hg. The patient underwent a 7.5-mm penetrat- 
ing keratoplasty and intracapsular cataract ex- 
traction in the right eye. Postoperatively the 
graft remained clear and the intraocular pres- 
sure ranged between 17 and 19 mm Hg during 
the months preceding suture removal. Topical 
corticosteroids were used four times a day for 
three months after surgery (dexamethasone 
0.1%) and once a day during the fourth month. 

The continuous suture was removed eight 
months postoperatively. At that time, the pin- 
hole visual acuity was 20/50, the graft was 
clear, the central thickness was 0.52 mm, and 
the intraocular pressure was 19 mm Hg. One 
week later the patient returned with a hazy 
cornea, a central thickness of 0.69 mm, and 
decreased vision. A slit-lamp examination dis- 
closed graft edema, mostly inferiorly, where a 
few keratic precipitates were present. The epi- 
thelium was intact. The anterior chamber was 
deep and the vitreous face could not be seen. 
The intraocular pressure was 32 mm Hg. 

The patient was given 500 mg of intravenous 
acetazolamide and 40 mg of intravenous meth- 
ylprednisolone. The right eye received 0.1% 
dexamethasone hourly and frequent drops of 
5% saline. Twenty-four hours later the graft 
edema had decreased, the cornea had thinned 
to 0.61 mm, the eye was less inflamed, and the 
intraocular pressure had decreased to 20 mm 
Hg. The patient continued to take 500 mg of 
acetazolamide every 12 hours, and began using 
1% pilocarpine every six hours in the right eye, 
while the topical corticosteroids were gradually 
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reduced. One week later the graft was clear, 
the intraocular pressure was 17 mm Hg, and 
visual acuity was correctable to 20/40. 


Case 2 

A 46-year-old diabetic white woman with 
stromal scars from old phlyctenular disease 
had a best corrected visual acuity of R.E.: 20/60 
and L.E.: 20/50. The anterior segment was nor- 
mal and the lens clear in both eyes. The intraoc- 
ular pressure was 18 mm Hg in both eyes. The 
patient underwent a 7.5-ntm penetrating kera- 
toplasty in the right eye without complications. 
She used 0.1% dexamethasone four times a day 
for the first two months and then once a day for 
one month. During the fourth postoperative 
month she developed blurry vision and a pain- 
ful eye. 

An examination disclosed a cloudy graft 
caused by edema (0.7 mm) and a typical rejec- 
tion line across the middle of the graft. Superfi- 
cial vessels reached the interrupted sutures. 
The intraocular pressure was 36 mm Hg. 

After initial treatment with 40 mg of methyl- 
prednisolone intravenously and 500 g of acet- 
azolamide orally, the patient started using 
0.1% dexamethasone hourly, 0.5% timolol 
twice a day, and hypertonic saline solution 
eyedrops. The graft gradually cleared over a 
one-month period. The sutures were eventual- 
ly removed and the patient’s corrected visual 
acuity was 20/25. However, timolol was still 
required to maintain the intraocular pressure 
below 22 mm Hg. 


Case 3 

A 50-year-old black man with decreased vi- 
sion in the left eye because of a vascularized 
corneal scar had a preoperative visual acuity of 
counting fingers. His intraocular pressure was 
R.E.: 17 mm Hg and L.E.: 18 mm Hg. He had an 
8-mm keratoplasty. Because of severe stromal 
vascularization, he was given systemic and 
topical corticosteroids for one month postoper- 
atively. At that time his visual acuity had im- 
proved to 20/100 by pinhole test, the graft was 
clear, and the intraocular pressure was 19 
mm Hg. 

Systemic corticosteroids were discontinued 
but the patient continued to use 0.1% dexa- 
methasone four times a day. In the sixth post- 
operative month, the graft thickness increased 
from 0.57 to 0.60 mm and the intraocular pres- 
sure had increased to 24 mm Hg. The patient 


was given 40 mg of methylprednisolone intra- 
venously. At the end of the week the graft 
thickness had decreased to 0.56 mm; however, 
the intraocular pressure increased to 28 mm 
Hg. The administration of 0.5% timolol de- 
creased the intraocular pressure to 26 mm Hg 
and then to 22 mm Hg the following month 
after the administration of topical 0.1% dexa- 
methasone was reduced to once daily. 

Two months later, a severe graft rejection 
developed and the patient’s visual acuity de- 
creased to counting fingers. The graft thickness 
was 0.85 mm and there were prominent keratic 
precipitates in the endothelium. The intraocu- 
lar pressure was 42 mm Hg. Glaucoma therapy, 
including methylprednisolone, caused the in- 
traocular pressure to decrease within 24 hours. 
The following three drugs were required to 
maintain the intraocular pressure below 20 mm 
Hg: acetazolamide, timolol, and pilocarpine. 

One year later, the graft was hazy, the cen- 
tral pachymetry value was 0.61 mm, and visual 
acuity was 20/100. The intraocular pressure was 
maintained at 20 mm Hg with 0.5% timolol 
administered twice a day, 2% pilocarpine ad- 
ministered every six hours, and 0.1% fluoro- 
metholone eyedrops administered once a day. 


Case 4 

A 30-year-old white woman with bilateral 
keratoconus had a visual acuity of R.E.: 20/200 
and L.E.: 20/40 with contact lenses. She was 
unable to wear the contact lens comfortably in 
her right eye. Intraocular pressure was 17 mm 
Hg bilaterally. Her medical history included 
asthma and pollen allergies. 

She underwent an 8-mm penetrating kerato- 
plasty in the right eye. Two weeks later she had 
a clear graft with a thickness of 0.52 mm, 
pinhole visual acuity of 20/50, and an intraocu- 
lar pressure of 16 mm Hg. She was given 0.1% 
dexamethasone four times a day. The patient 
was instructed to discontinue this medication 
after the third postoperative month but contin- 
ued to use it four times a day. 

In the fifth postoperative month, while under 
the care of her referring ophthalmologist, her 
intraocular pressure increased and he instruct- 
ed her to stop using the corticosteroid eye- 
drops. Three weeks later, she developed a graft 
reaction and topical corticosteroids were again 
required. She responded well, but when the 
dexamethasone was discontinued, a new graft 
reaction developed. The patient was again 
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given dexamethasone four times a day and 
received an injection of depot-methylpred- 
nisolone subconjunctivally. Her visual acuity 
improved but her intraocular pressure started 
to increase gradually and did not respond to 
topical pilocarpine and epinephrine. She could 
not tolerate carbonic anhydrase inhibitors. 

I reexamined her ten months after the kerato- 
plasty, at which time she had a clear graft, with 
a thickness of 0.57 mm. Her corrected visual 
acuity was 20/60 and the intraocular pressure 
was 30 mm Hg. She had been using 2% pilocar- 
pine four times a day, but refused to continue 
the medication because of ocular discomfort 
when she applied the eyedrops. A subscleral 
sclerectomy was performed and at the same 
time the corneal sutures were removed. Intra- 
ocular pressure was reduced to 14 mm Hg and 
one month later the eye was comfortable with- 
out medication and her visual acuity improved 
to 20/30. 


Discussion 


These are four typical situations of increased 
intraocular pressure during graft rejection. In 
the first case, the increase occurred eight 
months after keratoplasty, during a moderately 
severe graft reaction, and required glaucoma 
medication. Mild increases are not usually 
treated because they may improve as soon as 
the rejection process is controlled. Eyes with 
histories of intraocular inflammation that de- 
velop increased intraocular pressure after kera- 
toplasty are more difficult to control medically 
and may require long-term glaucoma medica- 
tion. This may be caused by a compromised 
filtration system, which is further compro- 
mised by a new inflammatory process. In Case 
3 this may have been the mechanism that in- 
duced glaucoma. 

We may assume that the increase in intraocu- 
lar pressure during graft rejection is caused by 
increased prostaglandins, inflammatory cells, 
and fibrin in the anterior chamber. Iritis may 
also liberate large amounts of pigment granules 
that may obstruct the meshwork and outflow 
channels. In the fourth case there was in- 
creased intraocular pressure during the rejec- 
tion process. This patient presented a problem 
because she required corticosteroids to control 


rejection but was a steroid-responder. The in- 
traocular pressure remained increased after the 
injection of a depot-corticosteroid. The prob- 
lems in these four cases can be summarized as 
follows: 

1. Mild increases in intraocular pressure dur- 
ing the graft rejection. These patients should 
be monitored daily during corticosteroid thera- 
py and usually do not require antiglaucoma- 
tous medications. 

2. Increases greater than 30 mm Hg with 
changes in graft thickness. In addition to topi- 
cal corticosteroid treatment, these patients re- 
quire antiglaucomatous medication. The topi- 
cal corticosteroids are tapered gradually and, 
in most cases, the glaucoma medication can be 
discontinued. 

3. Significant increases (more than 40 mm 
Hg) during the rejection process in patients 
with histories of anterior segment inflamma- 
tion. In these cases there is a combined mecha- 
nism of obstruction of outflow channels by 
inflammatory cells, pigment, and debris. These 
patients may require long-term antiglaucoma- 
tous medication and one must be aware of the 
possibility of response to corticosteroid treat- 
ment. 

4. Increases in intraocular pressure during 
rejection and corticosteroid response. This was 
typified by Patient 4, who received an injection 
of a nonsoluble corticosteroid. 

Documentation of a history of glaucoma or 
increased intraocular pressure is important be- 
fore keratoplasty so that corticosteroid therapy 
can be planned. Accurate intraocular pressure 
determinations can be obtained with the 
Mackay-Marg or pneumatic tonometers. These 
determinations must be routinely obtained for 
patients receiving corticosteroids after kerato- 
plasty. 

Corticosteroid treatment is essential to re- 
duce the incidence of graft reactions, but it 
should be adjusted to the patient’s needs. 
Avascular corneas in elderly patients require a 
minimum of corticosteroid medication after the 
second postoperative month. In these patients, 
I usually use fluorometholone eyedrops once or 
twice a day for three months after surgery. 
Patient with keratoconus, because of their fre- 
quent allergies and tendency to graft reactions, 
require topical corticosteroids in a diluted form 
for at least five or six months. Vascularized 
corneas need frequent and stronger topical cor- 
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ticosteroids for several months and close moni- 
toring to detect early signs of rejection that may 
require systemic corticosteroids. 


References 





1. Irvine, A. R., and Kaufman, H. E.: Intraocular 
pressure following penetrating keratoplasty. Am. J. 
Ophthalmol. 68:835, 1969. 

2. Karesh, J. W., and Nirankari, V. S.: Factors as- 
sociated with glaucoma after penetrating keratoplas- 
ty. Am. J. Ophthalmol. 96:160, 1983. 

3. Polack, F. M.: Corneal Transplantation. New 
York, Grune and Stratton, 1977 pp. 193 and 194.. 

4. : Keratoplasty in aphakic eyes with corne- 
al edema. Results in 100 cases with 10-year follow- 
up. Trans. Am. Ophthalmol. Soc. 77:657, 1979. 

5. Thoft, R. A., Gordon, J. M., and Dohlman, 
C. H.: Glaucoma following keratoplasty. Trans. Am. 
Acad. Ophthalmol. 78:352, 1974. 

6. Wood, T. O., West, C., and Kaufman, H: E.: 





Control of intraocular pressure in penetrating kera- 
toplasty. Am. J. Ophthalmol. 74:724, 1972. 

7. Goldberg, D. B., Schanzlin, D. J., and Brown, 
S. I.: Incidence of increased intraocular pressure 
after keratoplasty. Am. J. Ophthalmol. 92:372, 1981. 

8. Svedbergh, B.: Effects of artificial intraocular 
pressure elevation on the endothelium in the vervet 
monkey. Acta Ophthalmol. 53:839, 1975. 

9. Charlin, R., and Polack, F. M.: The effect of 
elevated intraocular pressure on the endothelium of 
corneal grafts. Cornea 1:241, 1982. 

10. Zimmerman, T. J., Krupin, T., Grodzki, W., 
and Waltman, S. R.: The suture depth on outflow 
facility in penetrating keratoplasty. Arch. Ophthal- 
mol. 96:505, 1978. 

11. Zimmerman, T., S., Olson, R., Waltman, S., 
and Kaufman, H. E.: Transplant size and elevated 
intraocular pressure post keratoplasty. Arch. Oph- 
thalmol. 96:2231, 1978. 

12. Nissenkorn, I., and Wood, T. O.: Intraocular 
pressure following aphakic transplants. Ann. Oph- 
thalmol. 15:1168, 1983. 

13. Becker, B.: Intraocular pressure response to 
topical corticosteroids. Invest. Ophthalmol. 4:198, 
1965. 





Glaucoma Treatment With Once-Daily Levobunolol 





Thaddeus Wandel, M.D., Arthur D. Charap, M.D., Richard A. Lewis, M.D., 
Leon Partamian, M.D., Stephen Cobb, M.D., John C. Lue, M.S., 
Gary D. Novack, Ph.D., Ronald Gaster, M.D., Jess Smith, M.D., 
and Efraim Duzman, M.D. 


Although twice-daily instillation of topical 
beta-blockers is the standard regimen for 
treatment of increased intraocular pressure, 
once-daily therapy might improve patient 
compliance and provide greater safety. In a 
three-month, double-masked clinical trial, 92 
patients with open-angle glaucoma or ocular 
hypertension received levobunolol 0.5% or 1% 
or timolol 0.5% once daily, in both eyes. Over- 
all mean decreases in intraocular pressure 
were significantly greater in the groups treated 
with levobunolol than in the group treated 
with timolol. Intraocular pressure decreases 
averaged 7.0 mm Hg with levobunolol 0.5%, 
6.5 mm Hg with levobunolol 1%, and 4.5 mm 
Hg with timolol. The intraocular pressures of 
72% (18 of 25 patients) of those treated with 
levobunolol 0.5%, 79% (22 of 28 patients) of 
those treated with levobunolol 1%, and 64% 
(16 of 25 patients) of those treated with timolol 
were successfully controlled during the study. 
Heart rate and blood pressure decreases were 
minimal with both levobunolol and timolol. 
Study results indicated that once-daily treat- 
ment with levobunolol and, to a lesser extent, 
timolol is sufficient to control intraocular pres- 
sure successfully and safely. 





Accepted for publication Jan. 8, 1986. 

From the Cullen Eye Institute, Baylor College of Medi- 
cine, Houston, Texas (Drs. Wandel and Smith); Montefi- 
ore Hospital, Bronx, New York (Dr. Wandel); the De- 
partment of Ophthalmology, Long Beach Veterans 
Administration Medical Center, Long Beach, California 
(Drs. Charap and Gaster); the Department of Ophthal- 
mology, University of California at Davis, School of 
Medicine, Davis, California (Dr. Lewis); the Jules Stein 
Eye Hospital, University of California, Los Angeles, Los 
Angeles, California (Dr. Partamian); the Carney Hospi- 
tal, Boston, Massachusetts (Dr. Cobb); the Clinical Re- 
search Department, Allergan Pharmaceuticals, Irvine, 
California (Mr. Lue and Drs. Novack and Duzman); and 
the University of California at Irvine, Irvine, California 
(Drs. Charap, Duzman, Gaster, and Novack). 

Reprint requests to Gary Novack, Ph.D., Allergan 
Pharmaceuticals, 2525 Dupont Dr., Irvine, CA 92715. 


TOPICAL BETA-BLOCKING agents for the treat- 
ment of increased intraocular pressure in glau- 
coma and ocular hypertension are usually ad- 
ministered twice daily. Most patients feel that a 
twice-daily regimen is more convenient than 
the four-times-daily instillation required for 
pilocarpine treatment. Once-daily instillation 
of a topically applied antiglaucoma medication, 
however, may represent a regimen patients can 
follow even more easily. 

In addition, since topically applied beta- 
blockers have been found to produce systemic 
effects such as reduced heart rate and blood 
pressure,'? once-daily treatment could be ad- 
vantageous to sensitive individuals froma safe- 
ty standpoint. As less drug is absorbed system- 
ically with once-a-day treatment, the chances 
of an individual experiencing systemic side 
effects should be reduced. 

Levobunolol hydrochloride, a beta,- and 
betag-adregergic blocking agent, has been 
evaluated clinically as a twice-daily treatment 
for glaucoma. During two-year studies, levo- 
bunolol proved to be an effective ocular hypo- 
tensive agent, decreasing intraocular pressure 
approximately 27% (range, —6 to —-8 mm Hg) 
without measurable ‘‘drift.’’® 

Results of dose-response studies have indi- 
cated that levobunolol 1% produces significant 
intraocular pressure decreases as long as 24 
hours after instillation.’ On the basis of its long 
duration of action, we thought that levobunolol 
would be a good candidate for testing as a 
once-daily treatment for glaucoma. 





Subjects and Methods 





In this double-masked, parallel clinical 
study, we compared the efficacy and safety of 
once-daily treatment with levobunolol 0.5% or 
1% with once-daily treatment with timolol 0.5% 
over a three-month period. 
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Ninety-two volunteers, 18 years of age or 
older, were selected for study participation and 
were required to sign consent forms describing 
the study procedures and medications. All par- 
ticipants had primary open-angle glaucoma or 
ocular hypertension characterized by untreated 
intraocular pressures of 23 mm Hg or higher in 
both eyes. 

Patients with known contraindications to the 
systemic or topical use of beta-adrenergic 
blocking agents or with any uncontrolled sys- 
temic disease, such as hypertension or diabe- 
tes, were excluded from study participation. 
We also excluded patients with any of the 
following ocular conditions: severe open-angle 
glaucoma uncontrolled by concomitant admin- 
istration of multiple antiglaucoma drugs; sec- 
ondary or narrow-angle glaucoma; aphakia; 
chronic ocular inflammation; or any corneal 
abnormalities preventing reliable applanation 
tonometry. Pregnant women and nursing 
mothers were not included in the study nor 
were individuals taking concomitant adre- 
nergic-augmenting psychotropic drugs, corti- 
costeroid medications, or systemic beta- 
blocking agents. Contact lens wearers were 
asked to refrain from wearing their lenses dur- 
ing the study. 

Before the initiation of treatment with the 
study medications, patients taking antiglauco- 
ma medications were required to discontinue 
their use. The washout period lasted 48 hours 
for pilocarpine, 72 hours for carbonic anhy- 
drase inhibitors, and two weeks for timolol, 
epinephrine, and dipivefrin. 

After undergoing baseline examinations, the 
patients instilled a single drop of masked medi- 
cation in each eye each morning, for three 
months, as close to 9 A.M. as possible. At 
follow-up visits, ocular examinations were per- 
formed before the morning instillation of medi- 
cation, approximately 24 hours after the last 
instillation. 

At each examination, intraocular pressure 
was measured by applanation tonometry to 
assess the efficacy of the test medications. To 
assess the ocular safety of the drugs, we evalu- 
ated visual acuity, pupil size, and biomicro- 
scopic and ophthalmoscopic findings. Heart 
rate, blood pressure, and electrocardiographic 
findings were evaluated to assess systemic 
safety. 

If patients experienced significant adverse 
reactions or if their intraocular pressures were 
not adequately controlled, they were dropped 
from study participation. We defined inade- 


quately controlled intraocular pressure as a 
decrease of less than 20% of pretreatment val- 
ues for patients receiving no prestudy antiglau- 
coma drugs. For patients receiving prestudy 
antiglaucoma drugs, we defined inadequately 
controlled intraocular pressure as an increase 
=5 mm Hg above prewashout values. 

The Kaplan-Meier method® was used to cal- 
culate estimates of the probability of successful 
drug treatment and the log-rank method’ was 
used to compare the survival distributions. We 
used a two-way analysis of variance (ANOVA) 
model! for comparisons of mean intraocular 
pressure at baseline and mean changes from 
baseline among the treatment groups at each 
follow-up visit. If significant among-group dif- 
ferences occurred, between-group comparisons 
were performed by Fisher’s Protected Least 
Significant Difference test." We used a 
repeated-measures design ANOVA model” to 
compare overall mean intraocular pressure 
changes. Right and left-eye values for intraocu- 
lar pressure and pupil size were averaged for 
analysis. Pupil size, heart rate, and blood pres- 
sure were analyzed by a one-way ANOVA mod- 
el.” We analyzed all other variables using de- 
scriptive statistical methods. For all statistical 
tests performed, P=05 was considered to be 
statistically significant. 


Results 


Demographic findings—Of the 92 patients in 
the study, 30 received levobunolol 0.5%, 32 
received levobunolol 1%, and 30 received 
timolol 0.5%. Approximately 64% (59 of 92) of 
the patients had open-angle glaucoma and 35% 
(31 of 92) had ocular hypertension. No signifi- 
cant differences among the treatment groups 
were detected for any demographic or medical 
history variables (Table 1). 

Status of patients—Although 92 patients 
were enrolled in the study, 14 violated the 
entry criteria delineated in the study protocol. 
Five patients had secondary glaucoma, seven 
patients had had intraocular surgery or laser 
procedures indicating severe glaucoma, one 
patient had unilateral glaucoma, and one pa- 
tient had a baseline intraocular pressure of less 
than 23 mm Hg. Because these 14 patients were 
entered into the study erroneously, we did not 
include their intraocular pressure data in the 
analysis of drug efficacy. However, since all 
had received a test medication, we did include 





TABLE 1 
PATIENT CHARACTERISTICS 
Se EE MEER eT A A ee TN eS Pe ee 
LEVOBUNOLOL LEVOBUNOLOL  TIMOLOL 
0.5% 1% 0.5% 
CHARACTERISTICS * {NO.= 30) (NO.= 32) {NO.= 30) 
Mean age (yrs) 66.6 63.8 67.6 
Race 
White 24 23 22 
Black 6 8 8 
Other 0 1 0 
Sex 
Female 11 18 18 
Male 19 14 12 
iris color 
Blue 15 12 14 
Green 3 ' 2 2 
Brown 12 18 14 
Diagnosis 
Ocular 
hypertension 11 8 12 
Open-angle 
glaucoma 18 24 17 
Both’ 1 0 1 


ee a a ee ae ee ee 
* No significance among-group differences were noted. 
' Ocular hypertension in one eye and open-angle glaucoma in 
the other. 


their safety data in the analyses of all safety 
variables. 

Of the 78 patients in the efficacy evaluation, 
72% (18 of 25) of those treated with levobunolol 
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0.5%, 79% (22 of 28) of those treated with 
levobunolol 1%, and 64% (16 of 25) of those 
treated with timolol successfully completed the 
three-month study with well-controlled intra- 
ocular pressures (Fig. 1). Four patients in each 
of the levobunolol groups and seven in the 
timolol group were dropped from the study 
because of inadequately controlled intraocular 
pressure. Of the remaining patients, five (two 
in each of the levobunolol groups and one in 
the timolol group) left the study for reasons 
unrelated to treatment. Two patients, one from 
each of the levobunolol treatment groups, were 
dropped from the study because of adverse 
drug experiences. One, receiving levobunolol 
1%, developed urticaria that cleared after the 
drug was discontinued and the other, receiving 
levobunolol 0.5%, was dropped from the study 
because of complaints of fatigue. Both of these 
problems have been reported after topical 
timolol usage.” 

Because of the relatively large number of 
patients disqualified from the efficacy analysis 
(15% of the total study population; 14 of 92 
patients), we also performed a separate evalua- 
tion of the efficacy of treatment in these pa- 
tients. Of these 14, 60% (three of five) in the 
levobunolol 0.5% group, 50% (two of four) in 
the levobunolol 1% group, and 40% (two of 
five) in the timolol group completed the three- 
month study (Fig. 1). 

Life-table estimates, showing the proportion 
of patients with controlled intraocular pres- 


L Successfully 





Z 05% 0.5% 


Completed 

Discontinued — 
Drug Unrelated 
Reasons 

MI Dropped from Study — 
‘Lack of IOP 

Control 

MMB Dropped from Study — 

Adverse Effect 


ez] [sox lle | 
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Fig. 1 (Wandel and associ- 
ates). The status of patients 
at the conclusion of three 
months of topical treatment 
with once-daily levobunolol 
0.5% or 1% or timolol 0.5%. 





05% 


1% 
Levobunolol Levobunolol  Timolol Levobunolol Levobunolol — Timolol 
n=30 n=32 =30 n=O =4 n=5 
Patients Analyzed for Drug Efficacy Disqualified Patients 
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Probability of Successful Treatment 


sures over the course of the study, indicated 
that there was an 83% to 86% probability of 
controlled intraocular pressure with levo- 
bunolol treatment and a 72% probability with 
timolol treatment (Fig. 2). Twelve of the 15 
efficacy failures (80%) occurred within the first 
28 days of treatment. The 11% to 14% differ- 
ence between the timolol and levobunolol 
groups, with respect to the probability of con- 
trolled intraocular pressure, was not statistical- 
ly significant. 

Efficacy—Mean reductions in intraocular 
pressure at follow-up visits ranged from 6.5 to 
8.2 mm Hg in the levobunolol 0.5% group, from 
6.7 to 7.3 mm Hg in the levobunolol 1% group, 
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è Levobunolol 0.5% 


m Levobunolol 1% 


Fig. 2 (Wandel and associ- 
ates). Life-table estimates of 
the probability of successful 
treatment. 


and from 4.5 to 5.8 mm Hg in the timolol group 
(Table 2; Fig. 3). 

Analysis of overall mean change in intraocu- 
lar pressure for the three-month study period 
indicated that decreases in intraocular pressure 
in the levobunolol groups were significantly 
greater than that in the timolol group. Overall 
mean reductions were 7.0 mm Hg in the levo- 
bunolol 0.5% group, 6.5 mm Hg in the levo- 
bunolol 1% group, and 4.5 mm Hg in the 
timolol group. 

Ocular safety—No changes of note occurred 
in visual acuity or pupil size during the study. 
The clinically significant biomicroscopic and 
ophthalmoscopic findings not present at base- 


TABLE 2 
MEAN CHANGES IN INTRAOCULAR PRESSURE 


me 


DAY NO. MEAN = S.D. 
1 (baseline) 25 28.2 + 4.2 
4 20 -7.7+ 49 
8 22° -73.2 98 

15 20 -6.5 + 2.7 

29 22 -7.4+ 46 

57 18 -7.4 + 4.1 

85 18 -82+3.3 

Overall meant —7.0 


INTRAOCULAR PRESSURE (mm Ho)* 
LEVOBUNOLOL 1% TIMOLOL 0.5% 


NO. MEAN = S.D. NO. MEAN + S.D. 


28 269+ 3.9 25 264+ 3.7 
26 -6.9 + 4.0 19 -5.8 + 4.2 
27 -6.7+3.9 24 -5.0 + 4.0 
23 .—6.7 + 3.3 18 —4.5 + 5.0 
22 —=7.1 +935 18 -5.4 + 2.2 
20 -7.3 + 5.1 17 -5.4+ 4.9 
21 -7.2+ 3.4 16 -5.2 + 4.3 
—6.5 -4.5 


* All mean changes were significantly decreased from baseline (P=.001). 

tWhen between-group comparisons were made for the overall mean change, the mean decrease in each of the levobunolo! groups was 
significantly greater than the mean decrease in the timolol group (P = .041). The overall means are least-squares estimates from the 
repeated-measures ANOVA. There were no significant differences among the groups at baseline. 
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line were similarly distributed among the treat- 
ment groups, present at only a few visits, or 
involved a change of one grade in severity. 

Systemic safety—Small decreases in mean 
heart rate occurring in each of the treatment 
groups were not clinically significant (Table 3). 
Maximum decreases in mean heart rate were 
2.2 beats/min in the levobunolol 0.5% group, 
2.5 beats/min in the levobunolol 1% group, 
and 3.3 beats/min in the timolol group. There 
were no notable changes in mean systolic or 
diastolic blood pressure or electrocardiograph- 
ic findings. 

Subjective complaints-The most common 
subjective complaint was “burning, stinging, 
irritation,” mentioned by four patients in the 


a Levobunolol 1% 


PPP ere rere ee eer eer er 


eeerceseseoasesesese® 


e Levobunolol 0.5% 





Fig. 3 (Wandel and associ- 
ates). Mean change from 
baseline (+S.E.M.) in the in- 
traocular pressure of patients 
treated once-daily with levo- 
bunolol 0.5% or 1% or timolol 
0.5% for three months. 


levobunolol 0.5% group and three patients 
each in the levobunolol 1% and timolol groups. 
Other subjective comments were similarly dis- 
tributed among the treatment groups or were 
mild in nature. 


Discussion 


In this study, mean decreases in intraocular 
pressure recorded in both levobunolol groups 
were similar to those recorded in comparable 
studies in which the drug was given twice- 
daily in the same concentrations.'*"* These re- 
sults indicated that levobunolol is long-acting 


TABLE 3 
MEAN CHANGES IN HEART RATE 


ne 


LEVOBUNOL 0.5% 

DAY NO. MEAN + S.D. 
1 (baseline) 30 717 +97 
4 23 -1.3 +55 
8 28 -2.2+ 5.8 
15 22 =1.2 2.6.7 

29 24 —2.2 + 10.3 
57 19 —2.0 + 9.4 
85 Overall mean’ 22 -0.6 +98 

—2.0 


HEART RATE (BEATS/MIN)* 
LEVOBUNOL 1% TIMOLOL 0.5% 


NO. MEAN = S.D. NO. MEAN = S.D. 


3t 70.2274 oo 722272 
28 -2.5 + 6.3' 23 -0.1 + 7.0 
31 -2.1+69 29 -0.9+ 5.5 
25 =Z £ 5.7 21 -08 + 5.5 
25 -10 +9.85 20 -20 t69 
22 -03 + 10.1 19 -12+ 6.4 
22 -14+7.9 18 -3.3 + 6.5' 
—1.41 —1.6 


enna nn nnn sss 


" Significantly decreased from baseline (P=.05). 
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and that its ocular hypotensive efficacy 24 
hours after application is sufficient to “control” 
intraocular pressure. In contrast, mean reduc- 
tions in intraocular pressure in the timolol 
group were smaller than those recorded in 
other studies of patients treated with twice- 
daily timolol 0.5%."*"° 

Overall mean decreases in each of the levo- 
bunolol groups were clinically and statistically 
significant and were greater than the overall 
mean decrease in the timolol group. This may 
have reflected a difference in the pharmacoki- 
netic profile of the two drugs after topical 
ocular application. 

Results of several studies indicate that levo- 
bunolol and timolol have different pharmacoki- 
netic profiles after oral administration and that 
levobunolol is longer lasting. Via the oral 
route, the half-life of timolol is approximately 
three hours,'*8 which is similar to the half-life 
of propranolol and considerably less than the 
six-hour half-life of levobunolol.*? Also, di- 
hydrolevobunolol, the major metabolite of 
levobunolol, which is equipotent and equi- 
active to levobunolol,” has a half-life of seven 
hours.” In addition, Palmieri and associates” 
reported that once-daily oral treatment with 2 
mg of levobunolol produces an antianginal ef- 
fect equal to that produced by thrice-daily 
treatment with 80 mg of propranolol. 

An advantage of once-daily treatment with 
beta-blockers over twice-daily treatment is the 
possibility of decreasing the incidence and se- 
verity of systemic side effects. During this 
study, mean decreases in heart rate and blood 
pressure in all three groups were negligible and 
were less than those seen with twice-daily in- 
stillation.'*!® This may have occurred because 
fewer side effects are produced by once-daily 
therapy or because cardiovascular measure- 
ments were performed 24 hours after drug 
instillation in this study and 12 hours after 
instillation in the twice-daily studies. 

Kass, Meltzer, and Gordon,” using electronic 
monitors, reported that compliance with four- 
times-daily treatment with pilocarpine is poor. 
Compliance with twice-daily timolol treatment 
was somewhat better, although approximately 
35% of the eyedrops were still missed, primari- 
ly those in the evening.“ Thus, the morning 
instillation we used in the present study would 
be consistent with better compliance. 

Other studies give additional support for 
morning instillation of once-daily treatment 
with an antiglaucoma medication. Topper and 
Brubaker” reported that aqueous humor for- 


mation decreases during sleep and is not 
further reduced after instillation of timolol at 
bedtime. Hsu, Teng, and Lee% reported that 
intraocular pressure spikes in patients with 
glaucoma occur later in the morning than in 
normal patients, at approximately 11 A.M. 
rather than at 7 A.M. 

Judging from this study, patients may be 
treated initially with once-daily instillation of 
levobunolol. When loss of intraocular pressure 
control occurs with this regimen, it usually 
occurs within the first month. Therefore, the 
ophthalmologist would soon know if the intra- 
ocular pressure were not adequately controlled 
and could increase the frequency of drug ad- 
ministration to twice-daily. 

In this study population, once-daily treat- 
ment with levobunolol appeared to be as effec- 
tive as twice-daily treatment while offering 
greater convenience and comfort and potential- 
ly greater safety. 
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Temporary Visual Loss With Ciliary Body Detachment and 
Hypotony After Attempted YAG Laser Repair of Failed 
Filtering Surgery 





Arnold S. Prywes, M.D., and Ronald J. LoPinto, M.D. 


Ciliary body detachment, hypotony, and 
visual loss developed within one month after 
an attempt to reopen a closed filtering bleb 
with YAG laser treatment. The patient was a 
68-year-old black woman who had a previous- 
ly functioning thermal sclerostomy. YAG laser 
energy delivered to the sclerosed filtering site 
ab interno was unsuccessful in restoring pa- 
tency to the filtering site as judged by clinical 
examination. Because of hypotony, all glauco- 
ma medications were discontinued. Resolu- 
tion of the ciliary body detachment with re- 
turn of vision and stable intraocular pressures 
occurred after three weeks of intensive topical 
and systemic corticosteroid treatment. 


USING THE YAG LASER to reopen previously 
failed filtering sites was suggested by Praeger’ 
and by Cohn and Aron-Rosa.* Although the 
YAG laser is relatively safe for specific uses 
(posterior capsulotomy,* membranectomy,’ iri- 
dectomy’), it has associated complications. 
Among these are increased intraocular pres- 
sure, iritis, hypopyon, retinal detachment, and 
hemorrhage.*’ 

One of our patients developed ciliary body 
detachment, hypotony, and marked visual loss 
after YAG laser revision of a failed thermal 
sclerostomy. 
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Case Report 





A 68-year-old black woman was first exam- 
ined in July 1977, when advanced bilateral 
open-angle glaucoma was diagnosed. The pa- 
tient had no light perception with phthisis 
bulbi in the left eye. The right eye initially had 
an uncorrected visual acuity of 20/20, an intra- 
ocular pressure of 48 mm Hg, and a cup-disk 
ratio of 0.9. There was marked superior altitu- 
dinal visual field loss. 

A thermal sclerostomy was performed in 
September 1977 because her medications (epi- 
nephrine bitartrate 1%, echothiophate 0.25%, 
and timolol maleate 0.5%, all twice daily, and 
250 mg of acetazolamide four times a day) 
failed to decrease the intraocular pressure ade- 
quately. Intraocular pressure ranged between 
14 and 18 mm Hg with a filtering bleb over the 
thermosclerostomy site. An intracapsular cata- 
ract extraction was performed in the right eye 
in May 1980. The filtering bleb was maintained 
and intraocular pressure was controlled initial- 
ly but increased postoperatively to 25 mm Hg 
despite an argon laser trabeculoplasty. 

Progressive goniosynechiae secondary to 
argon laser trabeculoplasty were identified six 
months postoperatively. Despite medical ther- 
apy, the intraocular pressure remained 24 mm 
Hg with progressive visual field loss ensuing. 
The site of the superiorly placed filter was 
occluded by fibrous, nonpigmented tissue. 

Because the patient was reluctant to have an 
additional filtering procedure, she was advised 
that reopening the previous thermal sclerosto- 
my could be attempted. The patient was given 
600 mg of aspirin along with 30 ml of oral 
glycerine one hour before surgery. Using a 
Q-switched neodymium-YAG laser (Lasag 
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Microruptor I), we placed 120 applications at 
the occluded filtration site (3.5 to 12.3 mf) 
under gonioscopic control. Although some re- 
traction of the fibrous tissue was accomplished, 
a complete disruption of the occluded filtering 
site did not occur. One hour postoperatively 
the patient’s intraocular pressure was 12 mm 
Hg. At 24 hours, the value increased to 48 mm 
Hg and the patient was given oral glycerine in 
addition to her other topical medications. The 
intraocular pressure subsequently decreased to 
20 mm Hg. The patient continued to use timolol 
maleate 0.5%, dipivefrin 0.1%, and echothio- 
phate iodide 0.125%, and to take 500 mg of 
acetazolamide, all twice daily. 

The patient did not return for follow-up until 
the third postoperative week. She noted that 
her vision had diminished markedly and that 
the treated eye had been irritated. Her best 
corrected visual acuity was 20/400. The con- 
junctiva was diffusely injected with 2+ anterior 
chamber flare but showed no cells. Intraocular 
pressure by applanation tonometry was 5 mm 
Hg in the affected eye. Ophthalmoscopy 
showed large ciliochoroidal detachments (Fig. 
1). All glaucoma medications were discontin- 
ued and the patient began using topical pred- 
nisolone acetate 1% every hour. When topical 
medications did not improve the ciliochoroidal 
detachment, daily oral doses of 60 mg of pred- 
nisone were instituted. During the next three 
weeks the ciliochoroidal detachment fully re- 
solved (Fig. 2) and the patient’s visual acuity 
returned to 20/25. The intraocular pressure has 
remained stable at 12 mm Hg for the last six 
months. We noted no iris retroplacement or 
change in the angle structures. No true scleros- 
tomy site appeared to be patent. A shallow bleb 
remained over the filtration site. 





Fig. 1 (Prywes and LoPinto). Right eye demon- 
strating ciliochoroidal detachment. 





Fig. 2(Prywes and LoPinto). Right eye after resolu- 
tion of ciliochoroidal detachment. 





Discussion 





Often patients who have undergone filtering 
surgery for glaucoma are reluctant to have 
repeat surgery. The possibility of avoiding a 
second or third intraocular procedure by re- 
pairing a nonfunctioning filtering site has been 
suggested by others.'* Ticho and Ivry* demon- 
strated that the argon laser could be directed at 
pigmented membranes occluding trabeculec- 
tomy sites. Five of 11 patients had filtration 
successfully restored. Van Buskirk’ similarly 
described four successfully treated patients 
with pigmented membranes occluding filtra- 
tion. Ab externo use of the argon laser to 
disrupt pigmented tissue within a bleb was 
described by Kurata, Krupin, and Kolker.” 

Because many obstructed filtering sites be- 
come occluded by nonpigmented tissue, the 
argon laser cannot be used in many cases. 
Cohn and Aron-Rosa® used a mode-locked laser 
to open a blocked trabeculectomy. Praeger’ also 
described four patients who were treated suc- 
cessfully with YAG laser revisions of failed 
filtering surgery. 

Reopening of closed sclerectomy sites with 
the YAG laser is not without complication. 
Complications of argon laser trabeculoplasty 
were initially described as rare," but more re- 
cent reports have described them.” Similarly, 
recently reported complications with the YAG 
laser include intraocular pressure increases 
after anterior and posterior capsulotomy, cor- 
neal endothelial changes, iritis, intraocular 
hemorrhage, and retinal detachment.® Robin 
and Pollack” noted that permanent focal iris 
retroplacement occurred in 16% of eyes with 
open-angle glaucoma treated with the YAG 
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laser. No overt cyclodialysis was noted, but the 
treated areas had no overlying filtration site. 

We believe that our report of temporary 
visual loss, ciliochoroidal detachment, and hy- 
potony is the first description of this complica- 
tion. Perhaps transmission of the YAG laser’s 
energy to the ciliary body resulted in ciliary 
body shutdown and subsequent hypotony. The 
number of applications, the moderately high 
energy levels, and the concomitant use of 
strong miotics may have contributed to this 
patient’s ciliochoroidal detachment. 

With the proliferation of YAG lasers, the 
increasing frequency of their use, and the 
greater variety of procedures being described, 
further descriptions of complications are inevi- 
table. 
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Sustained Increases in Intraocular Pressure During 


Strabismus Surgery 


Michael B. Raizman, M.D., and Roy W. Beck, M.D. 


We measured intraoperative intraocular 
pressure in nine eyes of six patients, 34 to 55 
years old, undergoing rectus muscle recession 
or resections and found sustained intraocular 
pressures of 77 to 84 mm Hg in the five eyes 
(three patients) affected by thyroid ophthal- 
mopathy. Smaller increases were noted in the 
four eyes without muscle restrictions. 


TRANSIENT INTRAOCULAR pressure increases 
to more than 300 mm Hg, measured by anterior 
chamber cannulation during enucleation, scler- 
al depression, radioactive phosphorus uptake 
testing, and vigorous eye-rubbing, were re- 
ported by Fraunfelder and associates.’ To the 
best of our knowledge, intraocular pressure 
measurements during strabismus surgery have 
not been reported. We measured intraocular 
pressure noninvasively in six consecutive pa- 
tients undergoing rectus muscle recession or 
resection. 


Subjects and Methods 


Six consecutive patients, ranging in age from 
34 to 55 years, underwent strabismus surgery 
in June 1985 at the Kellogg Eye Center. Three 
patients had muscle restrictions with positive 
forced ductions from thyroid ophthalmopathy. 
Two patients had exotropia and one had esotro- 
pia with full ductions and no evidence of mus- 
cle restriction. Two of the patients with thyroid 
disease and one patient with exotropia under- 
went bilateral surgery. We operated on a total 
of 12 muscles in nine eyes (Table). 
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Surgery was performed with the patient 
under general anesthesia via intubation in each 
case. After placing an eyelid speculum, we 
measured intraocular pressure in the primary 
position three times with a pneumatic tonome- 
ter with digital display and averaged the re- 
sults. After limbal peritomy and dissection of 
Tenon’s capsule in the appropriate quadrant(s), 
a Jameson muscle hook was placed beneath the 
muscle at its insertion. The muscle hook was 
used to rotate the globe away from the hooked 
muscle with sufficient force to expose the mus- 
cle for routine recession or resection. After 
measuring the intraocular pressure three times 
in this position, we rotated the globe to maxi- 
mum duction, taking care to avoid direct com- 
pression of the globe. The intraocular pressure 
was again measured three times. In all in- 
stances, repeat measurements were within 2 
mm Hg of the initial value. When surgery was 
performed on two muscles (Patients 2, 3, and 
4), the medial rectus muscle was recessed first. 
Intraocular pressure measurements were then 
repeated for the second muscle. After the 
measurements the surgery was completed rou- 
tinely. We measured intraocular pressure again 
at the close of surgery. One surgeon performed 
all ductions and tonometry. 


Results 


Rotation of the globe with ordinary force 
away from a restricted muscle generated intra- 
ocular pressures of at least 77 to 84 mm Hg in 
all three patients with thyroid ophthalmopa- 
thy. A little more force was required to gener- 
ate values of 82 to 85 mm Hg (the measuring 
limit of the tonometer). 

Moderate rotation away from a nonrestricted 
muscle produced intraocular pressures of 28 to 
44 mm Hg. In Patient 4, maximum rotation did 
not increase intraocular pressure further, but 
in Patients 5 and 6 intraocular pressures were 
two to four times greater than baseline with 
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TABLE 


SUMMARY OF CLINICAL DATA 





AVERAGE INTRAOCULAR PRESSURE (mm HG) 


PATIENT NO., INITIAL MODERATE MARKED 
AGE (yrs) DIAGNOSIS PROCEDURE DUCTION DUCTION 
1,52 Thyroid ophthalmopathy Left medial rectus muscle recession 19 81 84 
2, 54 Thyroid ophthalmopathy Right medial rectus muscle recession 16 84 85 

Left medial rectus muscle recession 22 82 84 
Left inferior rectus muscle recession 22 77 82 
3; 55 Thyroid ophthalmopathy Right medial rectus muscle recession 23 77 82 
Left medial rectus muscle recession 21 81 85 
Left inferior rectus muscle recession 21 84 84 
4, 34 Esotropia/amblyopia Left medial rectus muscle recession 25 42 43 
Left lateral rectus muscle resection 20 41 44 
5, 50 Convergence insufficiency Right medial rectus muscle resection 16 33 51 
6, 44 Intermittent exotropia Right medial rectus muscle resection 20 44 83 
Left medial rectus muscle resection 25 28 54 


maximum rotation. In one instance (Patient 6, 
right medial rectus muscle), the intraocular 
pressure reached the maximum recordable 
level despite the lack of a demonstrable restric- 
tion. 

Repeated measurements confirmed that the 
increases were sustained in all cases as long as 
the globe was rotated. Intraocular pressure at 
the end of surgery, with the eye in primary 
position, was at or below the initial level. 


Discussion 


Wessely,” Braley,? and Gamblin, Galentine, 
and Eil‘ noted an increase in intraocular pres- 
sure with upgaze in patients with thyroid eye 


disease. Braley® was the first to recognize the . 


significance of this increase. He attributed this 
finding to compression of inelastic muscles. 
Our study demonstrated marked increases in 
intraocular pressure during routine strabismus 
surgery on restricted and nonrestricted mus- 
cles. Sustained values exceeding 75 to 80 mm 
Hg were observed during ordinary manipula- 
tion of each eye with muscle restrictions. Lower 
values (28 to 44 mm Hg) were recorded during 
similar manipulation of eyes with no muscle 
restrictions. Because our tonometer was unable 
to record values above 80 to 85 mm Hg, even 
higher intraocular pressures may have oc- 
curred during traction on restricted muscles. 
Exposure of a restricted muscle before reces- 
sion can be difficult, requiring considerable 


traction, often for extended periods. It is likely 
that blood flow through the central retinal ar- 
tery and choroidal circulation undergoes a 
marked reduction. The clinical significance of 
this reduction in blood flow is unknown. None 
of our patients experienced postoperative visu- 
al loss or other complications. 

It seems prudent to exercise care when re- 
tracting extraocular muscles, especially in eyes 
with muscle restriction or compromised ocular 
blood flow (hemoglobinopathies, hyperviscosi- 
ty syndromes, vasculopathies, and the like). 
Just enough traction for adequate exposure 
should be employed. In cases requiring exces- 
sive force (for example, inferior rectus muscle 
recession in thyroid ophthalmopathy), traction 
should be released intermittently to restore 
normal blood flow. 
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Metabolic Imaging in Hemianopsia Using Positron 


Emission Tomography With “F-Deoxyfluoroglucose 





Motohiro Kiyosawa, M.D., Katsuyoshi Mizuno, M.D., Jun Hatazawa, M.D., 
Hiroshi Fukuda, M.D., Kenji Yamada, M.D., Masatoshi Ito, M.D., 
Taiju Matsuzawa, M.D., Shoichi Watanuki, and Tatsuo Ido, Ph.D. 


To evaluate the usefulness of metabolic 
mapping by positron emission tomography 
using 'F-deoxyfluoroglucose as a tracer in the 
diagnosis of hemianopsia, we examined eight 
patients who had had cerebrovascular acci- 
dent, and four controls. Neuro-ophthal- 
mologic examination disclosed hemianopsia 
in five and incomplete hemianopsia in three 
patients; computed tomography showed low- 
density areas in four patients; and nuclear 
magnetic resonance imaging demonstrated a 
prolonged T; area in five patients. The cerebral 
metabolic rate for glucose without visual stim- 
ulation in the visual cortex was 7.4 + 1.0 mg/ 
min/100 g of brain without interhemispheric 
asymmetry. Light stimulation increased cere- 
bral metabolic rate for glucose in the visual 
cortex of the nonaffected hemisphere and de- 
creased it in the affected hemisphere. Asym- 
metry in the metabolic rate in the posterior 
medial occipital cortex in complete hemianop- 
Sia was 22% 12% (P<.01). 


_ LESIONS POSTERIOR to the optic chiasm in the 
visual pathway produce hemianopsia. Some 
characteristic features of the visual fields pro- 
vide us with important information for diag- 
nosing the causative lesion.’ In some cases, 
however, visual field analysis alone is insuffi- 
cient to determine if the lesion is responsible 
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for the hemianopsia, because different lesions 
may produce the same defect in the visual field. 

Recent advances in such imaging techniques 
as computed tomography and nuclear magnetic 
resonance provide helpful information for the 
diagnosis of cerebral lesions. Computed to- 
mography is useful in the diagnosis of cerebro- 
vascular accident, but some ischemic lesions 
are not detected despite functional depres- 
sion,” particularly when a visual field defect is 
observed. In other cases the lesion may be 
smaller than the equipment can resolve. Some 
smaller lesions fail to produce a change in 
radiodensity. Although nuclear magnetic reso- 
nance has been able to detect abnormal water 
distribution in the brain,® there has been no 
report, to our knowledge, concerning its use in 
visual field analysis. 

Positron emission tomography with *F-deoxy- 
fluoroglucose provides quantitative informa- 
tion for evaluating the local cerebral metabolic 
rate for glucose noninvasively.’ Models of this 
method were first developed by Sokoloff and 
associates’ who used “C-deoxyglucose. Using 
'SF-deoxyfluoroglucose, which was developed 
by Ido and associates, Phelps, Kuhl, and 
Mazziota’ demonstrated increasing glucose 
metabolic rates in the human visual cortex. The 
metabolic response of the associated visual cor- 
tex increased more rapidly with scene complex- 
ity than that of the primary visual cortex.” 
Greenberg and associates* reported that unilat- 
eral visual hemifield stimulation caused the 
contralateral primary visual cortex to become 
more metabolically active than that ipsilateral 
to the stimulated hemifield. Phelps and associ- 
ates’ demonstrated that visual stimulation of 
increasing complexity produced symmetric in- 
creases in the cerebral metabolic rate for glu- 
cose in bilateral visual cortexes of both patients 
with acquired optic nerve damage and normal 
subjects. 


310 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:310-319, MARCH, 1986 


Vol. 101, No. 3 


Metabolic Imaging in Hemianopsia 311 





In studies of patients with various field de- 
fects, Reivich, Gur, and Alavi” showed how the 
visual hemisphere projects to the opposite cal- 
carine cortex. They noted that metabolic map- 
ping could subdivide the occipital cortex into 
distinct regions. Schwartz, Christman, and 
Wolf,!! using computer animations for stimula- 
tion, also showed the visuotopic structure of 
the primary visual cortex in normal volunteers. 
However, few clinical reports have been con- 
cerned with cerebral metabolic rate for glucose 
in patients with lesions in the visual pathway. 
Therefore, we applied 'F-deoxyfluoroglucose 
positron emission tomography in eight patients 
with hemianopsia. Four patients who showed 
no cerebral disease after visual stimulation 
deprivation were examined as controls. Each of 
the eight subjects also underwent nuclear mag- 
netic resonance imaging and computed tomog- 


raphy. 


Subjects and Methods 


General examination—We selected eight pa- 
tients with complete or incomplete hemianop- 
tic visual field defects of more than three 
months’ duration. Two had right-sided hemi- 
anopsia, five had left-sided hemianopsia, and 
one had bilateral hemianopsia. The control 
group consisted of four patients with external 
ocular diseases who had had no cerebral or 
intraocular changes. They had normal visual 
acuities and normal visual fields. Informed 
consents were obtained from the patients and 
controls after the procedure was explained. 

The patients’ histories were obtained and 
neurologic and laboratory findings were as- 
sessed within a month of the study. Ophthal- 
mologic examination included fully corrected 
visual acuity, Goldmann perimetry, slit-lamp 
examination, and ophthalmoscopy. 

Computed tomography and nuclear magnet- 
ic resonance imaging—Computed tomographic 
and nuclear magnetic resonance scans were 
performed no more than a month before the 
positron emission scan. The computed tomo- 
graphic scan was performed ona plane parallel 
to the orbitomeatal line and 20 mm to 70 mm 
above it. We used a nuclear magnetic resonance 
scanner with a 0.14-tesla magnet. At least one 
scan included the calcarine fissure. We ob- 
tained 32 echoes with a Cur-purcell Meiboom- 
Gill pulse sequence using a repetition time of 
3,000 msec and an echo time of 12 msec. Total 


summation images, which corresponded to 
spin to spin relaxation time (T) enhanced im- 
ages, were used for evaluation. 

Positron emission tomography—We used 
emission tomography with 'F-deoxyfluoro- 
glucose to measure cerebral metabolic rate for 
glucose. The “F-deoxyfluoroglucose, which 
was chemically synthesized,*” had a radio- 
chemical purity of more than 95%. The instru- 
ment we used had a medium shadow shield, a 
medium resolution mode for the head, and a 
medium resolution of the convolution factor, 
for a full-width, half-maximum resolution of 
17 x 17 x 17 mm. 

Each patient was positioned on the bed of the 
emission instrument and a television screen 
measuring 25 x 30 cm was set 40 cm above the 
face. A pattern-reversal checkerboard stimu- 
lus, with a check size of 1 degree and a reversal 
frequency of 10 cycles, was presented in a dim 
light throughout the examination. Transmis- 
sion scans for attenuation correction were per- 
formed with ®Ga/*Ge ring source for 300 to 600 
seconds of data acquisition time, for a total of 4 
to 8 million counts. Twenty minutes after visual 
stimulation was initiated, 2 to 7 mCi of F-de- 
oxyfluoroglucose was injected intravenously. 
We started the collection of emission data 40 
minutes after the injection, obtaining three or 
five planes for 300 seconds of data acquisition 
(total, 1 to 3 million counts). Individuals in the 
control group kept their eyes closed during 
examination; the examination conditions were 
otherwise identical. 

Data analysis—Regions of interest were 
placed on the metabolic map obtained with 
transmission images, X-ray images, and the 
map of Mazziotta and associates” as guides. 
The frontal, temporal, lateral occipital, anterior 
medial occipital, posterior medial occipital cor- 
texes, lentiform nucleus, and thalamus were 
the selected regions. No site was smaller than 
8 x 12 mm. We compared the cerebral metabolic 
rate for glucose in the affected hemisphere with 
that in the unaffected hemisphere in all hemia- 
noptic patients. We calculated the absolute 
value of cerebral metabolic rate for glucose 
from the positron emission data and an inte- 
grated value of plasma 'F-deoxyfluoroglucose 
activity for time 0 to mid-time scanning in 
Patients 5, 7, and 8 and the controls. The others 
did not undergo arterial sampling. The simpli- 
fied equation of Rhodes and associates“ was 
applied. We compared the computed tomo- 
graphic and nuclear magnetic images with vis- 
ual fields for each patient. 
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SUMMARY OF CLINICAL FINDINGS IN PATIENTS AND CONTROLS 


LOCATION OF CEREBRAL LESIONS 
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PATIENT NO., SEX, ee E DURATION OF 
AGE (yrs) R.E. L.E. VISUAL FIELD CHANGES CLINICAL DIAGNOSIS SYMPTOMS (mos) 
Patients 
1, F,66 20/25 20/40 Left hemianopsia with macular Infarction in right midcerebral 60 
splitting artery 
2, M, 61 20/22 20/50 Right inferior quadrantanopsia Hemorrhage from left midcerebral S 
artery - 
3, M, 56 20/22 20/50 Bilateral hemianopsia Bilateral infarction in posterior 36 
cerebral artery 
4, M, 62 20/30 20/40 Left hemianopsia with macular Infarction in right midcerebral 6 
splitting artery 
5, M, 75 20/25 20/20 Left inferior paracentral scotoma Infarction in right posterior 24 
cerebral artery 
6, F, 41 20/200 20/200 Right hemianopsia with central Infarction in left midcerebral 24 
scotoma and posterior cerebral arteries 
7, M, 61 20/25 20/25 Left hemianopsia with macular Bilateral infarction in posterior 4 
sparing cerebral artery 
8, F, 41 20/16 20/16 Left hemianopsia with macular Infarction in right posterior cerebral 14 
splitting artery 
Controls 
1, M, 33 20/20 20/20 Normal None = 
2, M, 36 20/20 20/20 Normal None -= 
3, F, 56 20/20 20/20 Normal None -=+ 
4, M, 57 20/20 20/20 Normal None — 
TABLE 2 


enna Ss 


PATIENT LOW-DENSITY AREA ON PROLONGED Tz AREA ON NUCLEAR reals ON POSITRON EMISSION TOMOGRAPHY 
NO. COMPUTED TOMOGRAPHY MAGNETIC RESONANCE IMAGING DECREASED AREA INCREASED AREA 
None Right optic radiation Right optic Left primary 
radiation visual cortex 
2 Left optic radiation Left optic radiation Left optic Right primary 
radiation visual cortex 
3 Bilateral optic radiation Bilateral occipital lobe Bilateral optic Bilateral primary 
radiation visual cortex 
4 None None Right optic Left primary 
radiation visual cortex 
5 Right occipital tip Right occipital tip Right occipital tip Left primary 
visual cortex 
6 None None Left optic Right primary 
radiation visual cortex 
None None Right occipital lobe Bilateral primary 
visual cortex 
Right occipital lobe Right occipital lobe Right occipital lobe Left primary 
visual cortex 


SSS 
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Results 


Corrected visual acuity for the hemianoptic 
patients ranged from 20/16 to 20/200 (Table 1). 
Patient 2 had a history of cerebral hemorrhage; 
the other patients had cerebral infarctions. Hy- 
pertension was an underlying condition in six 
patients, and myocardial infarction was report- 
ed in two. We found no prominent ophthalmo- 
logic abnormality other than hemianopsia. 

Table 2 shows the neuroradiologic findings. 
Cerebral ischemic lesions corresponding to the 
visual field defect were indicated in four pa- 
tients by computed tomographic scan, in five 
patients by nuclear magnetic resonance imag- 
ing, and in all eight patients by position emis- 
sion. Computed tomography showed these le- 
sions as low-density areas. Prolonged T; areas 
noted on nuclear magnetic resonance imaging 
corresponded to the observed low-density 
areas. Patient 1 had a prolonged T: area in the 
occipital lobe that was not found by computed 
tomography. Asymmetric and hypometabolic 
areas that corresponded to the visual field de- 
fect were found in all eight cases by positron 
emission tomography. Occipital asymmetry 
was also noted in seven cases. Lesions diag- 
nosed with these examinations were observed 
in the midcerebral arterial area in four cases 
and in the posterior cerebral arterial area in five 
patients. Lesions, including some in the pri- 
mary visual cortex, were found in Patients 5 
and 8. 

The normal controls, who had their eyes 
closed during the examination, showed no 
right-left asymmetry in cerebral metabolic rate 
for glucose. The average cerebral metabolic 
rates for normal controls, indicated in milli- 
grams of glucose per minute per 100 g of brain, 
were as follows: frontal cortex, 6.9 + 1.2; tem- 
poral cortex, 7.4 + 1.3; lentiform nucleus, 6.8 + 
1.1; thalamus, 6.2 + 1.3; anterior medial occipi- 
tal cortex, 6.1 + 0.9; posterior medial occipital 
cortex, 7.4 + 1.0; and lateral occipital cortex, 
6.3 + 1.1. The cerebral metabolic rates for 
glucose in the visual cortexes were no higher 
than in the other cortexes or subcortical struc- 
tures. The average cerebral metabolic rates for 
glucose in hemianoptic patients with visual 
stimulation in the nonaffected hemisphere 
were as follows: frontal cortex, 6.3 + 2.3; tem- 
poral cortex, 6.0 + 2.1; lentiform nucleus, 6.1 + 
2.5; thalamus, 5.6 + 1.9; anterior medial occipi- 
tal cortex, 5.7 + 1.5; posterior median occipital 
cortex, 7.7 + 2.5; and lateral occipital cortex, 


6.7 + 2.3. The value in the posterior medial 
occipital cortex was the highest. The cerebral 
metabolic rates for glucose showed relatively 
large standard deviations, and no statistical 
significance was detected. 

A statistical comparison of cerebral metabolic 
rate for glucose in affected vs nonaffected 
hemispheres in selected cases of complete 
hemianopsia (Patients 1, 4, 6, 7, and 8; Figs. 1 
and 2) showed asymmetry in the posterior 
medial occipital cortex 40 mm (P<.05) and 50 
mm (P<.01) above the orbitomeatal line and in 
the anterior medial occipital cortex 50 mm 
above the orbitomeatal line (P<.01). The activa- 
tion of visual cortex in nonaffected hemi- 
spheres in contrast with nonactivation of visual 
cortex in affected hemispheres was observed in 
individual cases. The asymmetry in cerebral 
metabolic rate for glucose in the anterior medi- 
al occipital cortex was 15% + 10% at 40 mmand 
22% + 12% at 50 mm above the orbitomeatal 
line; that in the posterior medial occipital cor- 
tex was 21% + 13% at 40 mmand 25% + 20% at 
50 mm. 

We have selected three cases to describe in 
more detail. 


Case Reports 


Case 2 

This 61-year-old man had suffered a cerebral 
hemorrhage five months previously. He com- 
plained of difficulty in reading, aphasia, 
agraphia, and anopsia in the right inferior 
quadrant (Fig. 3). A low-density area in the left 
temporoparieto-occipital lobe in cross section 
was found by computed tomography (Fig. 4). 
Nuclear magnetic resonance imaging also dis- 
closed a prolonged T: area in the left 
temporoparieto-occipital lobe. The same area 
corresponded to a low metabolic area by posi- 
tron emission tomography when the patient 
was asked to read and rewrite some sentences. 
The cerebral metabolic rate for glucose in the 
lesion in the cross section 40 mm above the 
orbitomeatal line was only 35% of a mirror- 
imaged area in the contralateral hemisphere, 
whereas metabolic asymmetry in the occipital 
tip was only 19% in the cross section 50 mm 
above the orbitomeatal line. Occipital asymme- 
try in a lower cross-sectional level was not 
found, which was appropriate for inferior 
quadrantanopsia (Fig. 4). 
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Fig. 1 (Kiyosawa and associates). Relative value of regional cerebral metabolic rate for glucose (CMRGlc) in 
hemianoptic patients in cross section 40 mm above the orbitomeatal line (OM + 40 mm). Units are regional 
cerebral metabolic rates for glucose divided by mean cerebral metabolic rates for glucose in the nonaffected 
hemisphere (%). FC, frontal cortex; LN, lentiform nucleus; TH, thalamus; TC, temporal cortex; AMOC and 
PMOC, anterior and posterior medial occipital cortex; LOC, lateral occipital cortex. Asterisk, .02<P<.05. 
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C] contralateral to visual field defect 
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Fig. 2 (Kiyosawa and associates). Relative value of regional cerebral metabolic rate for glucose (CMRGlc) in 

-hemianoptic patients in cross section 50 mm above the orbitomeatal line (OM + 50 mm). FC, frontal cortex; TH, 

thalamus; TC, temporal cortex; AMOC and PMOC, anterior and posterior medial occipital cortex; LOC, lateral 
occipital cortex. Double asterisks, .001<P<.01. | 
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Fig. 3 (Kiyosawa and associates). Case 2. Right inferior quadrantanopsia. 


Case 5 

A 75-year-old man had had metamorphopsia 
for two years. Visual field examination dis- 
closed a paracentral scotoma in the left inferior 
quadrant (Fig. 5). An occipital subcortical low- 
density area was noted by computed tomogra- 
phy and a prolonged T area was seen by 
nuclear magnetic resonance imaging (Fig. 6, 
top). The cerebral infarction also appeared as a 
low metabolic area in cerebral metabolic rate for 
glucose imaging by positron emission tomogra- 


phy (Fig. 6, top). The cerebral metabolic rate 
for glucose in the left occipital tip was the 
highest at 7.5 mg of glucose/min/100 g of brain. 
The value in the right occipital tip was only 64% 
of that on the contralateral side. 


Case 6 

A 41-year-old woman had had mixed connec- 
tive tissue disease for ten years and showed 
Raynaud’s syndrome in both hands. She had 
complained of hemianopsia two years previ- 





Fig. 4 (Kiyosawa and associates). Case 2. Cross sections 40 mm above the orbitomeatal line. Left, Computed 
tomography shows low-density area (arrow). Middle, Nuclear magnetic resonance imaging at calcarine fissure 
level shows area of T: elongation (arrow). Right, Cerebral metabolic rate for glucose by positron emission 
tomography shows low metabolic area (arrow). The mid-line is indicated by a line. 
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Fig. 6 (Kiyosawa and associates). Case 5 and 6. Cross sections 50 mm above the orbitomeatal line. Top: Case 5. 
Left, Computed tomography shows low-density area (arrow). Middle, Nuclear magnetic resonance imaging at 
calcarine fissure level shows area of T elongation (arrow). Right, Cerebral metabolic rate for glucose by positron 
emission tomography shows low metabolic area (arrow). Bottom: Case 6. Left, Computed tomography. Middle, 
Nuclear magnetic resonance image shows no lesion. Right, Cerebral metabolic rate for glucose by positron 
emission tomography shows low metabolic area (arrow). 
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Fig. 7 (Kiyosawa and associates). Case 6. Right homonymous hemianopsia with central scotoma. 


ously (Fig. 7). No significant changes were seen 
by computed tomography, and no abnormality 
was found in the nuclear magnetic resonance 
image (Fig. 6, bottom). However, mapping ce- 
rebral metabolic rate for glucose by positron 
emission tomography after visual stimulation 
disclosed a low metabolic area, located primari- 
ly on the left optic radiation (Fig. 6, bottom). 
The cerebral metabolic rate for glucose in that 
lesion was 64% of that on the contralateral area. 
Asymmetry in the posterior and anterior medi- 
al occipital cortexes was 27% and 38% in the 
cross section 50 mm above the orbitomeatal 
line, respectively. 


Discussion 





Computed tomography and nuclear magnet- 
ic resonance imaging sometimes fail to show 
any changes after a cerebrovascular accident. 
Ischemic lesions found in four of our patients 
were not detected by computed tomography. 
Moreover, lesions in three patients were not 
detected with nuclear magnetic resonance im- 
aging. However, the defective glucose metabo- 
lism from a cerebral ischemic lesion” was easily 
differentiated from a normal brain with promi- 
nent right-left asymmetry. Therefore, it is clear 
that metabolic mapping by positron emission 
tomography is likely to detect a cerebrovascu- 
lar accident. 


When we compared the three methods, com- 
puted tomography was most useful in identify- 
ing the lesion morphologically because of the 
high resolution obtained and the complete 
mapping provided for evaluation. Nuclear 
magnetic resonance imaging appeared more 
useful for demonstrating the location and de- 
gree of necrosis and brain edema in a shorter 
period after onset. A good contrast between 
brain tissue with edema and normal tissue was 
obtained.’ In our Case 1, an enlarged cerebral 
gyrus, associated with brain atrophy and con- 
taining cerebrospinal fluid, was shown by Ts 
elongation. The T:-elongated area by nuclear 
magnetic resonance imaging was broader than 
the low-density area shown by computed to- 
mography because of its high sensitivity to 
altered water content. 

Conversely, the functional evaluation of the 
occipital cortex is possible only by positron 
emission tomography with the *F-deoxyfluoro- 
glucose method. All eight hemianoptic patients 
showed cerebral metabolic rate for glucose 
asymmetry in the occipital cortex that corre- 
sponded with the visual field defect. 

Phelps, Kuhl, and Mazziotta‘ noted occipital 
activation by visual stimulation and Phelps and 
associates* described decreased glucose metab- 
olism contralateral to the hemianoptic visual 
field defect. These features are known to be 
remote effects of cerebral infarction.” A model 
of visual field projection on the occipital cortex, 
confirmed by our study, showed that the visual 
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field projected onto the occipital cortex in the 
contralateral hemisphere in Cases 1, 2, 4, 5, 6, 
7, and 8, that the central visual field corre- 
sponded to the posterior medial occipital cortex 
in Case 5, and that the upper half of the visual 
field projected onto the inferior half of the 
primary visual cortex in Case 2. 

Asymmetry in the primary visual cortex in 
our patients with complete and congruous 
hemianopsia was almost identical to that in 
previous reports. Reported average declines in 
cerebral metabolic rate for glucose in the pri- 
mary visual cortex, in contrast with that on the 
contralateral side, were 16%" and 32% + 7%.° 
The greatest reduction in cerebral metabolic 
rate for glucose in the primary visual cortex in 
our series, which was obtained from the poster- 
ior medial occipital cortex in a cross section 50 
mm above the orbitomeatal line, was 25% 
+ 20% (P<.05 by Student’s t-test). The asym- 
metry in the lateral occipital cortex, which 
corresponds to the associated visual cortex, 
was not confirmed (20% + 30%; nonsignificant 
by Student’s t-test) whereas values of 36%" and 
44% + 6%’ have been reported. 

Deficient complexity in pattern-reversal visu- 
al stimulation may result in dominant activa- 
tion in the primary visual cortex rather than the 
associated visual cortex. At the same time, it 
must be remembered that cerebral metabolic 
rate for glucose in the visual cortex is greatly 
affected by minimal macular field preservation 
in the defective hemifield. Complete hemi- 
anopsia with macular splitting is rare. 

Bosley and associates! showed a good corre- 
spondence among visual field defect, comput- 
ed tomographic scan, and positron emission 
tomographic scans in ischemic lesions of the 
occipital cortex and optic radiations. They also 
mentioned a dramatic decrease in cerebral met- 
abolic rate for glucose in infarcted occipital 
cortex and a moderate decrease in occipital 
cortex with optic radiation infarction. 

Lesions in the visual cortex rather than a 
remote effect of cerebral infarction should be 
considered as a cause if the cerebral metabolic 
rate for glucose is less than 65% of that of the 
contralateral cortex, because most complete in- 
farctions observed in our series produced low 
cerebral metabolic rates for glucose. Our pa- 
tients had metabolic lesions that could explain 
the visual field defect despite normal findings 
or minimal changes observed with both com- 
puted tomography and nuclear magnetic reso- 
nance imaging. 

The drawback of the positron emission meth- 
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od is the low resolution obtained. Further stud- 
ies of the relationship between visual function 
and functioning anatomic structures will be 
performed with a new machine designed to 
provide better resolution. At present, to esti- 
mate a region of interest by positron emission 
imaging, we suggested that whole-brain com- 
puted tomographic images and a precise ana- 
tomic map be used as guides. Positron emission 
tomography is also more expensive and takes 
longer than computed tomography. 
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Pupillography of a Relative Afferent Pupillary Defect 


Terry A. Cox, M.D. 


The pupillary reactions during the alternat- 
ing light test of Levatin consist of bilateral 
pupillary constriction followed by redilata- 
tion each time the light moves from one eye to 
the other. The pupils constrict less and re- 
dilate more in an eye with an optic nerve 
lesion than in the unaffected fellow eye. The 
amplitude of pupillary responses and the aver- 
age pupil size decrease when the light is alter- 
nated more rapidly. Placing neutral density 
filters over the better eye has the effect of 
decreasing the amplitude of pupillary re- 
sponses when that eye is stimulated while 
increasing responses of the diseased eye. Be- 
cause of contraction anisocoria and physiolog- 
ic anisocoria, the most reliable pupillographic 
and clinical criterion for diagnosing a relative 
afferent pupillary defect using the alternating 
light test is an initial pupillary constriction in 
the suspected eye that is smaller with direct 
than with consensual stimulation. 


ALTHOUGH THE ALTERNATING LIGHT test of 
Levatin' has been used by clinicians for more 
than 20 years to detect relative afferent pupil- 
lary defects, pupillary behavior during this test 
has seldom been studied by pupillographic 
techniques. Consequently, descriptions of the 
alternating light test tend to be vague and 
inconsistent. Using a binocular television pu- 
pillometer with a binocular photostimulator 
adjusted to simulate the alternating light test, I 
have recorded afferent pupillary defects in a 
number of patients in the last three years. The 
following case illustrates the usual pupillary 
findings. 
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Case Report 


A 30-year-old woman had noted retrobulbar 
pain on the left side three weeks previously. 
Four days later, the vision in her left eye had 
begun to blur. Her vision continued to deterio- 
rate for three days but then stabilized. A course 
of oral prednisone had no effect. Right-sided 
facial paralysis had occurred several years be- 
fore but had resolved spontaneously within six 
weeks. Three years previously, an episode of 
numbness of the legs had resolved within two 
weeks. 

Her visual acuity was R.E.: 20/15 and L;E.: 
counting fingers. There was a dense central 
scotoma in the left eye. A left relative afferent 
pupillary defect was balanced with a 1.5-log 
unit neutral density filter over the right eye.’ 
The right optic disk was normal, but the left 
optic disk was edematous. The clinical diagno- 
sis was optic neuritis caused by multiple scle- 
rosis. 

The patient returned six weeks later. Visual 
acuity in the left eye had improved to 20/30. 
Visual fields were normal in both eyes when 
tested with the Goldmann perimeter. The left 
optic disk edema had resolved but mild tem- 
poral pallor remained. The relative afferent 
pupillary defect persisted. 

Methods—At the second examination, pupil- 
lary reactions were recorded with a binocular 
television pupillometer set to record the verti- 
cal pupillary diameter. Measurements to the 
nearest 0.05 mm were made from a chart re- 
corder tracing. 

Light stimuli came from a binocular photo- 
stimulator. This instrument consists of two 
tungsten arc light sources that are indepen- 
dently focused on each pupil. The source for 
each eye is directed through a mechanical shut- 
ter operated by a programmable controller. 
This arrangement allows square-wave stimula- 
tion of each pupil. Pulse width and duration 
can be varied over a wide range, and stimula- 
tion of one eye can be time-locked to stimula- 
tion of the other eye. An infrared cutoff filter 
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was inserted in front of each light source. The 
visual angle subtended by each light was 1 
degree 27 minutes. The intensity was 1 x 10° 
ft-L. The light was centered in the visual field 
on the horizontal meridian, 6 degrees 20 min- 
utes temporal to fixation. To simulate clinical 
conditions, | used a non-Maxwellian stimulus: 
the light beam measured 10 mm in diameter at 
the pupil and was positioned so that the entire 
pupil was always inside the projected beam. 
Fixation was controlled by having the subject 
view a single 20/40 Snellen letter projected at 18 
feet. 

Two different sequences of photostimulation 
were used: (1) alternate stimulation of each eye 
for three seconds, simulating the alternating 
light test at slower rates of alternation; and (2) 
alternate stimulation for one second, simulat- 
ing the alternating light test at faster rates of 
alternation. There is a brief interval of darkness 
separating the stimulation of the two pupils in 
the clinical setting, but this interval has little 
effect on pupillary reactions (unpublished 
data) and was not incorporated into this study. 
At the three-second setting, I measured the 
density of the afferent pupillary defect by plac- 
ing neutral density filters of various densities 
in front of the light shining in the right eye. 
Each filter was in place for only 4 or 5 cycles of 
alternating stimulation; a series of unfiltered 
stimuli were then presented to each eye before 
the next filter was inserted. The filters varied in 
strength from 0.3 to 1.2 log units, with 0.3-log 
unit steps. I obtained densities of as much as 
2.1 log units by combining filters. 
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Fig. 1 (Cox). A portion of the pupillographic tracing showing the alternating light test with illumination of 
each eye for three seconds. The chart runs from left to right. Initial pupillary diameters are 3.8 mm in the right 
eye and 3.6 mm in the left eye. Light stimulation begins in the right eye and results in pupillary constrictions of 
1.2 mm in the right eye (A-B) and 1 mm in the left eye. After the initial response, both pupils redilate slowly and 
irregularly. When the light is switched to the left eye, the initial constrictions are 0.5 mm in the right eye (C-D) 
and 0.4 mm in the left eye, and both pupils redilate to larger diameters. Interruptions in tracing indicate blinks. © 


Results 
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During alternating stimulation of each eye 
for three seconds there was a small amount of _ 
anisocoria, varying from 0.2 to 0.4 mm, with © | 
the left pupil smaller (Fig. 1). Each time the 
light switched from one eye to the other, both < 
pupils constricted, then redilated. The ampli- 
tude of the initial constriction in both eyes was | 
greater when the right eye was stimulated (Fig. _ 
2). The dilatation phase of the pupillary re- 
sponse was not smooth; small oscillations of 
the pupils (hippus) were usually superim- 
posed. In addition, both pupils redilated more 
with stimulation of the left eye than with stim- => 
ulation of the right eye. Average final sizes of =” 
the pupils at the end of three seconds of light 
stimulation were R.E.: 3.4 mm and L.E.: 3.15 
mm when the right eye was stimulated and 
R.E.: 4.0 mm and L.E.: 3.65 mm when the left 
eye was stimulated. 

Alternating illumination of each eye for one 
second decreased both the amplitude of the 
pupillary response (Figs. 2 and 3) and the 
average pupillary diameter. 

Pupillary responses in the two eyes were 
equal when a 1.2-log unit neutral density filter 
was placed over the right eye (Fig. 4). With 
only a 0.9-log unit filter over that eye, there was 
still a left relative afferent pupillary defect, 
because the consensual constriction amplitude 
remained larger than the direct amplitude in 
that eye. With a 1.5-log unit filter, the pupillary 
defect reversed, and the consensual response | 
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Fig. 2 (Cox). Average amplitude of initial constric- 
tions in each eye with alternating illumination for 
three seconds (0.16 Hz) and for one second (0.5 Hz). 
The right pupil showed larger constrictions than the 
left. Both pupils constricted more when the light was 
shined in the right eye. 


became larger than the direct response in the 
right eye. Figure 5 illustrates the latter re- 
sponse; although pupillary redilatation was 
nearly equal in the two eyes, the initial con- 
striction of the right pupil was clearly larger 
when the left eye was stimulated than when 
the right eye was stimulated. 

Placing neutral density filters of increasing 
density over the right eye progressively de- 
creased the amplitude of pupillary constric- 









tions in that eye. At the same time the pupillary 
constrictions in the left eye progressively in- 
creased in amplitude (Fig. 4). 


Discussion 


The normal pupillary response to a sudden 
increase in the amount of light falling on the 
eye is constriction followed by redilatation. 
Both the amplitude of constriction and the 
amount of redilatation depend on the intensity 
of the stimulus; constriction increases and redi- 
latation decreases as the light becomes bright- 
er. When the optic nerve or retina of one eye is 
damaged, the pupillary responses to light in 
that eye are diminished and the pupils behave 
as if the light is dimmer in the affected eye. In 
comparison to the normal eye, the pupillary 
constrictions in response to a given stimulus 
are smaller and the pupils are larger after redi- 
latation. 

The alternating light test was introduced by 
Levatin’ in 1959 as a convenient method of 
comparing the pupillary responses of the two 
eyes. He described the test as follows: 


A pocket flashlight with a bright light is passed back 
and forth from one eye to the other, the examiner 
noting the movement of the pupil in the eye that is 
illuminated. Normally there is a slight, sometimes 
imperceptible contraction of the illuminated pupil as 
the light strikes it. In an eye harboring disease of the 
retina or optic nerve, the pupil slowly dilates while the 
light is still upon it. A striking contrast occurs as 
the light is swung back to the normal eye, which shows 
a marked pupillary contraction. Thus, instead of mea- 
suring the final size of the pupil, one observes the 
direction of movement of the illuminated pupil, which 
becomes larger in the abnormal eye and smaller in the 
normal eye. 


The pupillary defect that Levatin described 
was dense. In such a defect, the initial pupil- 
lary constriction is usually not detectable clini- 
cally, although it is still detectable pupillo- 
graphically, and the first pupillary response of 
the affected eye seems to be dilatation. In 
smaller pupillary defects, however, the initial 
constriction is still visible in the affected eye. 

A relative afferent pupillary defect found by 
the alternating light test can be quantified by 
placing neutral density filters of increasing 
density over the better eye until the pupillary 
reactions are balanced.’ A 0.3-log unit pupil- 
lary defect is a subtle defect that is balanced by 
a 0.3-log unit filter. A 1.2-log unit defect is 
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Fig. 3 (Cox). A portion of the 
pupillographic tracing of the alter- 
nating light test with illumination 
of each eye for one second. The 
chart runs from left to right. Initial 
pupillary diameters are 3 mm in 
the right eye and 2.95 mm in the 
left eye. Constrictions are larger 
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when the right eye is stimulated. 
OD : : OD : ' OD 
eee 
l sec 
fairly obvious to most observers; a 2.4-log unit 09 Filter 
defect is unmistakable. ` mR G 
When doing the alternating light test, the i naan y 
clinician may pay attention either to the ampli- 1.0 = L Eye 
tude of pupillary constriction or to the final _— 
-pupillary size after redilatation. I find it diffi- 0.8 = 
cult to look at both simultaneously. The major = 06 == = 
disadvantage of the amplitude of redilatation E~ = 
for diagnosing relative afferent pupillary de- 0.4 = z= 
fects is the pupillary hippus that occurs during 02 = 
this phase. The amplitude of the initial con- l = 
striction is more reliable both pupillographical- 0.0 
ly and clinically. 1.2 Filter 
The size of the pupillary response varies 12 
from one individual to another, and this varia- i 
bility can make the detection of smaller relative 1.0 
afferent pupillary defects more difficult. Vary- 
ing the rate of alternation of the light can be 0.8 nan 
useful in these cases. When the pupils are E 0.6 
sluggish, the initial constriction can be en- E” == 
hanced by alternating the light more slowly, 0.4 
holding it on each eye for a longer time. A 02 : 
slower rate of alternation also allows more time i 
to observe the redilatation phase. When the 0.0 
pupillary responses are large, differences in the 1.5 Filter 
amplitude of the initial constriction may be 12 
difficult to see. Alternating the ight more rap- 
idly decreases pupillary constrictions symmet- 10 
rically to the point that the responses of the 
affected pupil are suppressed while the normal 0.8 
pupil still shows constriction. E06 
What makes the alternating light test so effec- E~ 
tive? Why not just look at a few transient light 0.4 
responses of one pupil, then of the other? 02 = 
Shining a light in the normal eve of a patient ` z 
with a small relative afferent pupillary defect 0.0 = ca 
=- produces an initial constriction with a small O.D. O.S. 
= amount of redilatation. Swinging the light to TRN 
> = the diseased eye causes a smaller initial con- Stimulated Eye 
striction because the light seems dimmer and Fig. 4 (Cox). Average amplitude of initial constric- 
because the pupillary response starts at a tions in each eye with 0.9-, 1.2-, and 1.5-log unit ~ 





smaller diameter.’ While the light is held on the neutral density filters over the right eve. 





of each eye for three seconds and 
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bad eye, the pupils redilate slowly. Switching 
the light to the normal eye leads to an initial 
constriction that is larger because the light 
seems brighter and because the pupils are larg- 
er at the beginning of the response. If we look 
only at isolated responses to light, the pupil- 
lary diameters at the beginning of each re- 
sponse is the same when either eye is stimulat- 
ed and differences in constriction amplitude 
are harder to see. 

Levatin’ suggested that we look only at the 
direct pupillary response in each eye during 
the alternating light test. However, a direct 
response that is smaller in one eye could mere- 
ly indicate that one iris is stiffer than the other 
one. Furthermore, if there is physiologic aniso- 
coria, the smaller pupil has a smaller initial 
constriction and the larger pupil redilates 
more. Depending on which phase of the pupil- 
lary response is observed, an afferent pupillary 
defect appears to be present in one eye or the 
other. 

To circumvent the problems of physiologic 
anisocoria and variable iris contractility, we can 
examine the direct and consensual responses in 
only one eye while the light is swinging back 
and forth. However, we are then confronted 
with the problem of contraction anisocoria—a 
larger direct than consensual response to light. 
Using the pupillograph, we can detect contrac- 
tion anisocoria in most normal individuals.‘ 
The frequency of this sign in the clinical setting 
has not been determined, but has been estimat- 
ed at 5% of the normal population.’ 

Which pupil do we observe? In the patient 
who has one pupil that fails to react both 
consensually and directly to light, we are 
forced to observe only the mobile pupil while 
we perform the alternating light test. In most 
patients, however, we can watch either pupil. 
If we suspect a left afferent pupillary defect but 
look only at the right pupil, we expect to see a 
direct response that is larger than the consen- 
sual response. If the difference is marked, there 
should be no difficulty. However, small differ- 
ences in the two responses might also occur ina 


with a 1.5-log unit neutral density 
filter over the right eye. The initial 
constrictions are smaller when the 
right eye is stimulated (A-B) than 
when the left eye is stimulated 
(C-D). Size after redilatation is 
about the same with stimulation of 
either eye. 


patient with contraction anisocoria. On the 
other hand, if we look only at the left pupil and 
see a consensual response greater than the 
direct response, we can say that there is a 
relative afferent pupillary defect in that eye. 
Therefore, if we suspect a relative afferent pu- 
pillary defect in the left eye, we should look 
only at that eye as we perform the alternating 
light test, being careful to illuminate each eye 
symmetrically. 

I have found that observing only one pupil 
also decreases the lag in perception that occurs 
when I refocus from one eye to the other. 

This technique requires dim illumination of 
the pupil so that it can be seen in the dark. 
Some hand-held lights used to conduct the test 
are so poorly collimated that the unilluminated 
eye can be seen even though the bright portion 
of the light is directed into the opposite eye. 
More often, a side light must be directed onto 
the pupil of interest. I use the direct ophthal- 
moscope light, placed in the periphery and 
turned down as low as possible. Because the 
side light can change pupillary reactions by 
affecting the retinal bleach asymmetrically, it 
should be used sparingly. 
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Prognostic Factors in Choroidal and Ciliary Body 


Melanomas With Extrascleral Extension 





John M. Pach, M.D., Dennis M. Robertson, M.D., Barry S. Taney, M.D., 
James A. Martin, M.D., R. Jean Campbell, M.D., and Peter C. O’Brien, Ph.D. 


In a retrospective study, 50 (8.2%) of 610 
patients with malignant melanoma of the cili- 
ary body or choroid had extrascleral extension. 
Of 46 patients for whom follow-up data were 
available, 24 (52%) survived five years, 20 
(42%) survived ten years, and 17 (37%) sur- 
vived 15 years. Factors that seemed to affect 
survival significantly included intraocular 
tumor size and extraocular tumor size and 
location. Our observations did not support the 
role of primary exenteration. Five patients 
(11%) with extrascleral extension had orbital 
recurrences and all died within 31 months of 
surgery regardless of treatment. 


EXTRASCLERAL EXTENSION has been reported 
to occur in 10% to 28% of patients with choroi- 
dal melanoma,!* and the mortality rate is much 
higher than that for patients without extrascle- 
ral extension.’ Starr and Zimmerman,’ for ex- 
ample, found a five-year mortality rate of 66% 
for patients with extrascleral extension, com- 
pared with 33% for those who had no exten- 
sion. 

In patients with extrascleral extension, the 
specific features of the tumor that are of great- 
est prognostic importance have not been com- 
pletely agreed on. Optimal treatment regarding 
exenteration'***" and adjunctive orbital irradi- 
ation®®!? also remains controversial. 

We reviewed a group of patients who had 
choroidal melanoma with extrascleral exten- 
sion in an effort to determine the relationship 
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of tumor characteristics and treatment to prog- 
nosis. 





Subjects and Methods 





Between 1911 and May 1982, the pathology 
specimens of 610 patients with choroidal mela- 
noma were examined at the Mayo Clinic. Sixty- 
two patients had extrascleral extension upon 
review of the pathology reports. Re-evaluation 
of the slides or tissue blocks confirmed extra- 
scleral extension in 50 of these patients. Two of 
these patients were excluded because there was 
no follow-up after enucleation. Of the remain- 
ing 48 patients, two had metastases before 
treatment and were excluded. We collected 
follow-up data for periods of one to 23.5 years 
on 46 patients. 

We analyzed the patient's age at enucleation, 
adjunctive therapy (orbital irradiation), length 
of survival, cause of death, date of last follow- 
up, and medical status if alive. The patients 
were grouped according to the nature of the 
surgical treatment: enucleation alone, enuclea- 
tion and primary exenteration (defined as exen- 
teration done within two months of the enucle- 
ation), and enucleation followed by delayed 
exenteration (defined as exenteration per- 
formed more than two months after primary 
enucleation). 

Several histologic features of the pathology 
slides were evaluated for each case. Intraocular 
variables included tumor location, maximal 
tumor width, maximal tumor elevation, cell 
type, pigmentation, the mitotic index, and 
presence of optic nerve invasion anterior to the 
lamina cribrosa. Extraocular variables included 
maximal tumor diameter, cell type, pigmenta- 
tion, mitotic activity, tumor location, the pres- 
ence of optic nerve invasion posterior to the 
lamina cribrosa, and evidence of gross tumor at 
the margin of surgical resection. 
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Both intraocular and extraocular tumor loca- 
tions were divided into four categories: (1) 
tumor bulk primarily anterior to equator, (2) 
tumor bulk both anterior and posterior to equa- 
tor, (3) tumor bulk primarily posterior to equa- 
tor, and (4) tumor invading optic nerve. 

The tumors were divided into three groups 
by cell type: spindle A or B, mixed, and epithe- 
lioid. A tumor is considered mixed if one epi- 
thelioid cell is seen in approximately five fields 
(x 400) of a spindle population.” We subjective- 
ly graded the tumors according to the degree of 
pigmentation and necrosis: Grade 1 had less 
than 33% tumor necrosis or pigmentation; 
Grade 2, 34% to 65%; and Grade 3, 66% or 
greater. The mitotic index was graded accord- 
ing to the number of mitoses per high-power 
field. Grade 1 tumors had less than one, Grade 
2 had one or two mitoses, and Grade 3 had 
more than two. 

Survival curves were generated using the 
product-limit method. Tests for associations 
with survival were performed with the Cox 
model (using SAS computing algorithm) for 
independent variables which were not continu- 
ous. For location (anterior only, posterior only, 
both), the model with all three locations distin- 
guished was compared to the model with no 
location variable. Since the continuous varia- 
bles tended to be highly skewed and the Cox 
model fails to control the size of the test ade- 
quately in such situations, associations with 
continuous variables were tested using the 
logit rank test." Since only two patients had 
treatment other than enucleation only or enu- 
cleation with exenteration, we omitted them in 
tests for associations with treatment. Although 
many factors in this study are interrelated, the 
number of patients was too small to permit a 
multivariate analysis. Some of the continuous 
variables were highly skewed so nonparametric 
descriptive statistics (such as medians) were 
used. We used two-sided tests for testing asso- 
ciations with dichotomous variables. For ordi- 
nal and continuous variables, the alternatives 
of interest were onesided and corresponding 
one-sided tests were used. 


Results 


Of 610 patients with choroidal melanoma, 50 
(8.2%) had confirmed extrascleral extension. Of 
the 46 patients for whom follow-up data were 
available, 26 were men and 20 were women; 


their ages ranged from 28 to 84 years. Their 
average age at the time of surgical intervention 
was 58.0 years. 

Of the 46 patients, 40 (87.0%) had mixed-cell 
tumors and five (10.9%) had spindle A or B 
tumors. One purely epithelioid tumor was 
noted. Median intraocular tumor width was 15 
mm (range, 6 to 26 mm); median intraocular 
tumor elevation was 7 mm (range, 1 to 22 mm); 
and median extraocular tumor diameter was 2 
mm (range, microscopic to 33 mm). 

Survival curves were calculated for the entire 
group as well as for the subgroup of patients 
with mixed-cell tumors. For all 46 patients, the 
survival probability was 93% at one year, 68% 
at three years, 52% at five years, 42% at ten 
years, and 37% at 15 years. For the 40 patients 
with mixed-cell tumors, survival probability 
was 92%, 65%, 50%, 39%, and 34%, respective- 
ly. Of the five patients with spindle cell tu- 
mors, two died (at three and 16 years), one was 
alive with metastatic disease at two years, and 
two were alive and well at four and nine years. 
The one patient with an epithelioid tumor died 
of metastasis at three years. Of the 46 patients, 
five died of unknown causes, seven were alive 
with metastatic disease at last follow-up, two 
died of unrelated causes, 22 died of tumor- 
related causes, and ten were alive and tumor- 
free at last follow-up. For the 17 living patients, 
the follow-up period averaged 8.1 years and 
ranged from 1.0 to 23.5 years. Six patients had 
less than five years of follow-up; four of these 
were alive with metastasis at last follow-up. 
The interval from surgical treatment to tumor- 
related death ranged from 11 months to 16 
years. 

For the 37 patients who underwent enuclea- 
tion alone, the five-year survival rate was 57%. 
Seven patients underwent enucleation and pri- 
mary exenteration; four of these patients died 
of metastases within three years; one was alive 
with metastasis at one year; two patients were 
alive and well at 2.5 and 12 years. Two patients 
underwent delayed exenteration. One patient 
with an intraocular tumor 16 mm wide and an 
extraocular extension of 5mm underwent exen- 
teration six months after enucleation. The 
other patient, with an intraocular tumor 25 mm 
wide and an extraocular extension of 15 mm, 
underwent exenteration five months after enu- 
cleation. Both patients survived slightly more 
than two years. Six patients underwent secon- 
dary orbital irradiation after extraocular exten- 
sion had been histologically noted and sur- 
vived from 15 days (the patient died of an 
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unrelated cause) to 12 years. Factors correlating 
with survival are listed in the Table. 

When all cell types were considered together, 
survival of patients correlated with intraocular 
tumor size, extraocular extension size, and ex- 
traocular location. Survival of 16 patients with 
microscopic extension was similar to that of the 
14 patients with small (1- to 4-mm) tumor ex- 
tension but significantly different from that of 
the 16 patients with large (=>5 mm) extrascleral 
extensions (P = .002). The five-year survival 
rates were 63%, 76%, and 22%, respectively. 

Five patients (11%) had orbital recurrences 
three to 16 months after surgery; all five died of 
metastases within 31 months of surgery. Fac- 
tors that appeared to correlate with orbital 
recurrence included width of intraocular tumor 
(P = .001), diameter of extraocular extension (P 
= .034), extraocular tumor located both ante- 
rior and posterior to the equator (P<.001), and 
degree of intraocular tumor necrosis (P = .019). 
All patients with orbital recurrence initially 
underwent enucleation and two patients had 
delayed exenteration. The presence of grossly 
visible tumor at the line of surgical resection in 
six patients was associated with a poor progno- 
sis, but, possibly because the numbers were 
small, this was not statistically significant in 
regard to survival (P = .615) or orbital recur- 
rence (P = .063). In only one of the six patients 
did the surgeon recognize tumor at the line of 
resection; this patient received radiation to the 
orbit and died 12 years later of metastases. Of 
the remaining five patients with visible tumor 
at the line of resection noted by the patholo- 
gist, three died of metastases within 2.5 years 
of enucleation and removal of the extraocular 
extension (extrascleral tumor diameter of 20, 
15, and 15 mm). One patient was alive and well 
8.5 years after enucleation and removal of the 
extrascleral extension (7 mm in diameter); an- 
other was alive and well at 2.5 years (2 mm in 
diameter). 





Discussion 





In our series, the average age of 58 years 
(range, 28 to 84 years) at the time of surgical 
intervention corresponded well with other re- 
ports of patients who had choroidal melanoma 
with or without extrascleral extension.*® The 
8.2% incidence of extrascleral extension in our 
series was lower, however, than that of 
Shammas and Blodi’® (10.4% of 432 patients), 


Starr and Zimmerman! (13% of 1,842 patients), 
and others.*® This difference could have reflect- 
ed our exclusion of patients for whom reexami- 
nation of the slides or tissue blocks could not 
confirm extrascleral extension despite the origi- 
nal pathology reports. 

Five patients (11%) had spindle cell tumors 
and 40 (87%) had mixed-cell tumors. This was 
at variance with the studies of Affeldt and 
associates’ and Shammas and Blodi,? both of 
which showed that approximately 35% of the 
tumors were spindle cell and 65% were mixed- 
cell, epithelioid, or necrotic. Starr and 
Zimmerman’ reported that 21% of the tumors 
were spindle cell and the remainder were 
mixed-cell, epithelioid, or necrotic. The inci- 
dence of mixed-cell tumors in our series may 
have been high because we considered a tumor 
to be of mixed-cell type if any epithelioid cells 
existed in a spindle cell population, even if 
they numbered less than 5%." In other stud- 
ies,* tumors with less than 5% epithelioid cells 
have been considered pure spindle cell tumors. 

The five-year survival rate for the 46 patients 
in the study was 52%; 40 patients with mixed- 
cell tumors had a five-year survival rate of 50%. 
Both rates were better than those reported by 
Starr and Zimmerman! (34% at five years) and 
Shammas and Blodi? (27% at five years). Al- 
though our series (46 cases) was much smaller 
than the 235 patients described by Starr and 
Zimmerman,’ it was larger than those of 
Shammas and Blod!’ (30 cases) and Kersten and 
associates” (43 cases). Our long-term survival 
figure of 37% at 15 years was similar to that 
reported by Affeldt and associates‘ (35%). 

Many clinical characteristics influence survi- 
val in malignant melanomas.’ These include 
tumor size and cell type. Conflicting informa- 
tion, however, exists on melanomas with extra- 
scleral extension. 

Starr and Zimmerman! found that cell type 
influenced the incidence of extrascleral exten- 
sion (and thus survival) and that the size of the 
extrascleral extension influenced survival. 
Shammas and Blodi® found that tumor size and 
cell type influenced the occurrence of extrascle- 
ral extension. Cell type, pigmentation, ‘‘encap- 
sulation,’” surgical transection, and size or 
shape of the extension had no significant influ- 
ence on survival. Affeldt and associates,‘ how- 
ever, found that intraocular tumor diameter 
(P<.001) was the most important prognostic 
factor; also important were cell type (P = .033), 
optic nerve invasion (P = .009), and integrity of 
tumor margin (P = .001). Extraocular tumor 
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TABLE 
PROBABILITY OF SURVIVAL OF PATIENTS WITH CHOROIDAL AND CILIARY BODY MELANOMAS 
WITH EXTRASCLERAL EXTENSION 








SURVIVAL 
CHARACTERISTICS NO. 1 YEAR 3 YEARS 5 YEARS 10 YEARS 15 YEARS P VALUE* 
Age (yrs) .118 
0 to 59 26 921 715 536 483 422 
60 and over 20 .947 .618 486 .270 .270 
Sex 525 
Male 26 .878 .708 576 .458 .458 
Female 20 1.000 .633 443 355 .266 
Width (mm) .005 
<10 5 1.000 1.000 .500 .500 .500 
10 to 15 20 .950 .800 .747 .608 .608 
>15 21 .900 .478 .266 177 -— 
Elevation (mm) 
<3 6 1.000 .800 .800 .000 .000 
3to5 10 1.000 .889 .762 .762 .610 
>5 30 .897 .586 411 .360 .360 
Intraocular location .244 
Anterior only 4 .750 .500 .500 .000 .000 
Posterior only 24 1.000 818 545 491 409 
Anterior and posterior 18 £882 529 471 392 392 
Extraocular location .004 
Anterior only 8 875 .750 625 .208 .208 
Posterior only 28 1.000 .798 .610 .563 .483 
Anterior and posterior 10 178 222 .222 .222 .222 
Intraocular optic nerve invasion 826 
No 38 .918 629 496 .409 351 
Yes 8 1.000 875 625 469 469 
Extraocular optic nerve invasion 782 
No 40 922 .649 523 439 384 
Yes 6 1.000 833 .500 333 — 
Intraocular cell type .573 
Spindle 5 1.000 .750 .750 .750 .750 
Mixed 40 .922 653 504 .390 341 
Extraocular cell type 573 
Spindle 5 1.000 .750 .750 .750 .750 
Mixed 40 .922 .653 .504 .390 341 
Intraocular mitosis 154 
None (0) 17 1.000 .800 .499 .416 ie 
Minimal (1) 27 £885 648 561 442 442 
Moderate (2) 1 1.000 .000 .000 .000 .000 
Marked (3) 1 1.000 .000 .000 .000 .000 
Extraocular mitosis .140 
None (0) 18 1.000 753 469 391 291 
Minimal (1) 26 .880 .676 585 .461 461 
Moderate (2) 1 1.000 .000 .000 .000 .000 


Marked (3) 1 1.000 .000 .000 .000 .000 
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TABLE (Continued) 
ELLE Re i <5: OE A OY SLE 
CHARACTERISTICS NO. 1 YEAR 3 YEARS 5 YEARS 10 YEARS 15 YEARS P VALUE* 
Intraocular necrosis le 
None (0) 30 9.31 .680 437 .306 306 
Minimal (1) 9 1.000 .750 .750 .750 — 
Moderate (2) 4 .750 375 375 — — 
Marked (3) 3 1.000 .667 667 .667 333 
Extraocular necrosis .325 
None (0) 28 .926 .704 .452 .316 .316 
Minimal (1) 10 1.000 .750 750 .750 — 
Moderate (2) 5 .800 533 533 533 000 
Marked (3) 3 1.000 .333 333 333 333 
Intraocular pigmentation .346 
None (0) 3 1.000 1.000 1.000 1.000 1.000 
Minimal (1) 19 1.000 .684 474 .289 289 
Moderate (2) 12 .750 476 476 476 476 
Marked (3) 12 1.000 .788 563 563 281 
Extraocular pigmentation 343 
None (0) 4 1.000 1.000 1.000 1.000 1.000 
Minimal (1) 19 1.000 .684 474 .289 289 
Moderate (2) 12 .750 476 476 476 476 
Marked (3) 11 1.000 .788 563 .563 281 
Treatment 147 
Enucleation only 37 .946 751 569 .450 393 
Enucleation and primary 
exenteration Fá .833 .417 417 A17 — 
Enucleation and delayed 
exenteration 2 1.000 .000 000 .000 — 
Extrascleral diameter (mm) .002 
0 16 1.000 .813 625 .469 469 
1to4 14 1.000 755 755 629 629 
5 or more 16 794 433 217 .217 000 
Gross tumor at margin .615 
No 40 .949 .676 529 .414 414 
Yes 6 .833 .667 444 .444 000 
Total cohort’ 46 .933 .675 518 .416 370 
Total cohort? 46 913 .660 506 .360 320 





* Based on two-sided log-rank tests. 
t With unrelated deaths treated as lost to follow-up. 
* Deaths from all causes. 


size statistically affected survival. In our series, 
survival of the 16 patients with microscopic 
and the 14 patients with small (1 to 4 mm) 
extrascleral extensions was different from that 
of the 16 patients with large (=5 mm) extrascle- 
ral extensions. Survival rates at five years were 
63%, 76%, and 22%, respectively (P = .002). 


Increase in intraocular tumor width (P = 
.005), extraocular tumor diameter (P = .002), 
and extraocular extension crossing the equator 
(P = .004) statistically favored early mortality. 
The high correlation between location and mor- 
tality may simply have been another reflection 
of tumor size. Affeldt and associates,’ in con- 
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trast, found that intraocular or extraocular loca- 
tion had no significant influence. 

Conflicting viewpoints exist with regard to 
the management of eyes with extrascleral ex- 
tension. Starr and Zimmerman’ believed that 
exenteration might improve survival whenever 
extrascleral extension was found, regardless of 
its size or degree of apparent encapsulation. 
Shammas and Blodi’ believed that early exen- 
teration was curative. 

More recently, Kersten and associates’ re- 
ported results of longer follow-up on the pa- 
tients studied by Shammas and Blodi and ob- 
served that the ultimate outcome was not 
statistically increased by early exenteration 
(21% survival with exenteration compared to 
17% for enucleation alone after five to 13 years 
of follow-up). They implied, however, that sur- 
vival might be improved in selected patients 
who had transection of tumor margin or nonen- 
capsulation by early exenteration. Affeldt and 
associates‘ and Rendahl” found no benefit from 
early exenteration. 

In our study, the five-year survival was 57% 
and the ten-year survival was 45% for the 37 
patients who underwent enucleation alone 
compared with the five- and ten-year survival 
rates of 42% for the seven patients treated with 
primary exenteration (P = .147). The number of 
patients treated with primary exenteration was 
small and the patients selected for exenteration 
generally had more advanced disease than 
those patients treated with enucleation alone 
(mean intraocular width, 17.9 mm; mean extra- 
ocular diameter, 8.4 mm); two of the seven 
patients had microscopic optic nerve invasion 
posterior to the lamina cribrosa. Nevertheless, 
our findings differed greatly from Shammas 
and Blodi’s® five-year survival figures (62% for 
exenteration and 0% for enucleation) and 
Kersten and associates’ long-term follow-up 
figures (21% for exenteration and 17% for enu- 
cleation). 

This study was not large from a statistical 
standpoint, and the results must be interpreted 
with caution. The numbers were not sufficient 
to perform a multivariate analysis assessing the 
independent effects of each factor studied. For 
example, the same features that prompted ex- 
enteration rather than enucleation may have 
accounted for worse survival in the exenterated 
cases. 

In our series, orbital recurrence correlated 
with intraocular tumor width (P = .001) and 
necrosis (P = .019) and with extraocular tumor 


diameter (P = .034) and location (P<.001). Visi- 
ble tumor at the line of surgical resection (six 
cases) seemed to be related to orbital recur- 
rence (P = .063). Five patients (13%) with extra- 
scleral extension had orbital recurrence. All 
patients with orbital recurrence developed me- 
tastases despite delayed exenteration; this was 
similar to Anderson’s unpublished series and 
indicated that surgical treatment of orbital re- 
currences after enucleation is of little value 
other than for palliation. 

Other approaches to exenteration exist. 
Wolter" proposed that modified localized teno- 
nectomy be used if extrascleral extension was 
present as a local nodule or within a vortex 
vein; we and othersë have followed this princi- 
ple. Henderson’ suggested that orbital exenter- 
ation be considered if residual orbital involve- 
ment or transection of an extrascleral nodule 
was found. Exenteration probably should be 
considered if there is massive orbital extension. 

The five-, ten-, and 15-year survival statistics 
in our study indicated that only two of every 
three patients who die of metastasis will be 
known to have metastasis within the first five 
years after diagnosis; this was similar to other 
reports.*""" Of the patients surviving five 
years, three had evidence of metastatic disease 
at five years; five patients died later of tumor- 
related causes (two patients at eight years, one 
patient at six years, one patient at 12 years, and 
one patient at 16 years). These figures under- 
score the need for long-term follow-up (beyond 
five years) to compare accurately the efficacy of 
various types of management. 


References 


1. Starr, H. J., and Zimmerman, L. E.: Extrascleral 
extension and orbital recurrence of malignant mela- 
nomas of the choroid and ciliary body. Int. Ophthal- 
mol. Clin. 2:369, 1962. 

2. Jensen, O. A.: Malignant melanomas of the 
human uvea. Recent follow-up of cases in Denmark, 
1943-1952. Acta Ophthalmol. 48:1113, 1970. 

3. Shammas, H. F., and Blodi, F. C.: Orbital ex- 
tension of choroidal and ciliary body melanomas. 
Arch. Ophthalmol. 95:2002, 1977. 

4. Affeldt, J. C., Minckler, D. S., Azen, S. P., and 
Yeh, L.: Prognosis in uveal melanoma with extrascle- 
ral extension. Arch. Ophthalmol. 98:1975, 1980. 

5. Byers, W. G., and MacMillan, J. A.: Treatment 
of sarcoma of the uveal tract. Arch. Ophthalmol. 
14:967, 1935. 


Vol. 101, No. 3 


6. Warren, R. M.: Prognosis of malignant melano- 
mas of the choroid and ciliary body. Curr. Concepts 
Ophthalmol. 4:158, 1974. 

7. Graham, B. J., and Duane, T. D.: Ocular Mela- 
noma Task Force report. Am. J. Ophthalmol. 90:728, 
1980. 

8. Shields, J. A.: Approaches to the management 
of choroidal melanoma. In Jakobiec, F. A. (ed.): Ocu- 
lar and Adnexal Tumors. Birmingham, Aesculapius 
Publishing Co., 1978, pp. 4-11. 

9. Henderson, J. W.: Orbital Tumors. Philadel- 
phia, W. B. Saunders, 1973, pp. 335-344. 

10. Rendahl, I.: Does exenteration orbitae improve 
the prognosis in orbital tumour? Acta Ophthalmol. 
32:431, 1954. 

11. Wolter, J. R.: Epibulbar extension of malignant 
choroidal melanoma treated with tenonectomy. 
Ophthalmic Surg. 5:48, 1974. 

12. Lommatzsch, P., and Dietrich, B.: The effect of 


Uveal Melanoma 331 


orbital irradiation on the survival rate of patients 
with choroidal melanoma. Ophthalmologica 173:49, 
1976. 

13. Yanoff, M., and Fine, B. S.: Ocular pathology. 
A Text and Atlas. Philadelphia, Harper and Row, 
1982, p. 838. 

14. O’Brien, P. C.: A nonparametric test for asso- 
ciation with censored data. Biometrics 34:243, 1978. 

15. Raivio, I.: Uveal melanoma in Finland. An 
epidemiological, clinical, histological, and prognos- 
tic study. Acta Ophthalmol. 133(suppl.):1, 1977. 

16. Kersten, R. C., Tse, D.T., Anderson, R. L., 
and Blodi, F. C.: The role of orbital exenteration in 
choroidal melanoma with extrascleral extension. 
Ophthalmology 92:436, 1985. 

17. Chisholm, J. F., Jr.: A long-term follow-up on 
malignant melanomas of the choroid based on the 
Terry and Johns series. Am. J. Ophthalmol. 36:61, 
1953. 


Factors Associated With a Poor Visual Result in 
Endophthalmitis 


George M. Bohigian, M.D., and R. Joseph Olk, M.D. 


In a retrospective study of 82 cases of en- 
dophthalmitis treated between 1976 and 1982 
at Barnes Hospital-Washington University, St. 
Louis, Missouri, 51 (62%) cases were culture- 
proven. Forty-nine (60%) were associated with 
cataract extraction, 16 cases (20%) were associ- 
ated with trauma, and 17 cases (20%) were 
associated with other events. Sixty-four pa- 
tients (78%) had undergone neither anterior 
chamber nor vitreous paracentesis before re- 
ferral. Seventeen of the 51 culture-proven 
cases were initially thought to be sterile in- 
flammatory responses and not infectious by 
the referring ophthalmologist. 

A poor visual result (visual acuity of less 
than 20/400) was associated with positive cul- 
tures, accidental trauma, virulent organisms, 
poor initial visual acuity, or a combination of 
these. 


DESPITE RECENT ADVANCES in the manage- 
ment of endophthalmitis, the prognosis of this 
dreaded complication is poor.’ Newer antibiot- 
ics, intravitreal therapy, vitrectomy, and cul- 
turing techniques have helped to make this a 
more manageable disease. The final visual re- 
sult frequently depends on the virulence of the 
micro-organism, host resistance, occurrence 
and extent of trauma, exogenous vs endoge- 
nous infection, length and modification of ther- 
apy, and the time between the onset of disease 
and the initiation of therapy.’ 

Our purpose was to review those factors 
associated with a poor visual result in endoph- 
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thalmitis and to determine how often the diag- 
nosis of endophthalmitis was initially missed 
in these cases. 


Subjects and Methods 


Culture-proven endophthalmitis was defined 
as a growth of the same organism on two or 
more media or a semiconfluent growth on one 
or more solid media at the inoculation site.* The 
culture technique consisted of obtaining fluid 
from the anterior chamber or vitreous paracen- 
tesis, or both, and inoculating the fluid on 
blood agar, chocolate agar, thioglycollate liquid 
maintained at body temperature (37 C), and 
Sabouraud’s agar at room temperature. 

We reviewed all case histories of suspected 
and culture-proven endophthalmitis, uveitis, 
and associated types of anterior and posterior 
segment inflammation at Barnes Hospital- 
Washington University in St. Louis, Missouri, 
for the years 1976 to 1982. These cases originat- 
ed from the eye service within Barnes Hospital- 
Washington University and from referrals to 
our institution from the surrounding communi- 
ties. Cases of uveitis and other intraocular 
inflammations were reviewed so as not to ex- 
clude any case of suspected endophthalmitis or 
aseptic endophthalmitis. We divided the cases 
into two chronologic series: culture-positive 
(Table 1) and culture-negative (Table 2). 

During the period of this study, our therapy 
protocol for all patients seen in consultation at 
Barnes Hospital-Washington University usual- 
ly consisted of the following: (1) Topical forti- 
fied gentamicin (9 mg/ml) alternating every two 
hours with topical fortified cephazolin (50 
mg/ml); subconjunctival gentamicin (20 mg) 
and cephazolin (100 mg) injected daily for five 
days; intravenous gentamicin (60 to 80 mg 
every eight hours) and cephazolin (1 to 2 g 
every six hours) for three to five days. In 
addition to these topical, subconjunctival, and 
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intravenous treatments, certain patients re- 
ceived intraocular antibiotic therapy consisting 
of gentamicin (400 ug), cephazolin (2.25 mg), 
and dexamethasone (360 wg), and selected pa- 
tients were treated with vitrectomy in addition. 
Modification of topical, subconjunctival, and 
intravenous therapy was undertaken on the 
basis of culture results and antibiotic sensitivi- 
ties. 





Results 





Between 1976 and 1982, there were 82 cases 
of clinically diagnosed endophthalmitis at 
Barnes Hospital-Washington University. Fifty- 
one (62%) of these were culture-proven. Most 
(49 of 82 cases) were seen after cataract extrac- 
tion. Cases were also associated with trauma 
and other intraocular procedures (Table 3). 

Forty-nine of 82 patients were referred to 
Barnes Hospital from surrounding areas. 
Thirty-three (40%) of the 82 cases of endoph- 
thalmitis originated in the Barnes Hospital. 
Twenty-three of these 33 cases occurred after 
cataract extraction and of these 23 cases, 16 
were culture-positive. During the study, a 
yearly average of 1,600 cataract extractions 
were performed at Barnes Hospital. The esti- 
mated incidence of culture-proven endophthal- 
mitis after cataract extraction at our institution 
was approximately 1 per 800 cases or 0.125%. 
This figure is in agreement with recent reports 
in the literature.** 

Only 18 eyes (22%) had undergone anterior 
chamber or vitreous paracentesis before refer- 
ral for further management. Fifty patients had 
received topical, subconjunctival, or systemic 
antibiotic therapy without undergoing an ante- 
rior chamber or vitreous paracentesis. 

In reviewing the clinical records and inter- 
viewing the original ophthalmologist, we 
found that at least 17 (33%) of the 51 culture- 
proven cases were initially thought to be sterile 
inflammatory responses and not infectious by 
the primary ophthalmologist at the time of 
clinical diagnosis. The ratio was similar in re- 
ferral cases from within and outside the institu- 
tion. 

A good visual result was defined as a visual 
acuity of 20/400 or better.! A poor visual result 
was a visual acuity of less than 20/400. Overall, 
thirty-nine (48%) of the 82 patients with clinical 
endophthalmitis had good visual results after 
at least six months of follow-up; in the 51 


patients with culture-proven cases, only 20 
eyes (39%) had good visual results (Table 4). 

Conversely, of the 31 patients with culture- 
negative cases, 19 (61%) had good visual re- 
sults. Therefore, a negative culture suggested a 
better final visual result. These findings were 
similar to those in other reports.! 

Initial visual acuity—The poorer the initial 
visual acuity at the time of initiation of treat- 
ment, the worse the final visual result. Almost 
all patients with initial visual acuities of 20/400 
or better (15 of 17) had good visual results 
(Table 5). All patients with initial visual acuities 
of 20/200 or better obtained good visual results, 
whereas only seven of 32 (21%) with initial 
visual acuities of light perception had good 
visual results. 

Cultures and organisms—Fifty-one (62%) of 
the 82 cases of endophthalmitis were culture- 
proven. Table 6 lists the organisms cultured 
from the anterior chamber or vitreous aspira- 
tion. Most were gram-positive organisms, es- 
pecially Staphylococcus epidermidis and Strepto- 
coccus species. In two cases (Patient 5 with 
Streptococcus pneumoniae and Patient 36 with 
alpha Streptococcus) anterior chamber cultures 
were positive but vitreous cultures were nega- 
tive. Negative cultures and S. epidermidis cul- 
tures were associated with good visual results. 
Five of nine (55%) culture-proven cases of S. 
aureus had good visual results. Nineteen of 31 
(61%) culture-negative cases had good visual 
outcomes. Only two of 15 cases of S. epidermidis 
produced a poor visual result, whereas 20 of 
the 51 (41%) culture-positive cases had good 
visual results. Trauma was associated with a 
positive culture in 87% (14 of 16) of the cases. 
Table 7 compares the final visual acuity with the 
species of micro-organism. Streptococcus spe- 
cies (13 cases), the second most frequently 
cultured bacterium after S. epidermidis (15 
cases), uniformly produced poor visual results. 

Associated events—Endophthalmitis associ- 
ated with accidental trauma had a poorer visual 
prognosis than that associated with cataract 
extraction. Sixteen cases were associated with 
trauma, 14 of which were culture-proven. A 
final visual result of 20/400 or better for culture- 
positive endophthalmitis associated with trau- 
ma was obtained in four of the 14 (29%). 


Discussion 





Factors strongly associated with poor visual 
results were poor initial visual acuity, a posi- 
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TABLE 1 


CHRONOLOGIC SUMMARY OF 51 CASES OF CULTURE-PROVEN ENDOPHTHALMITIS 


LL Eee 


CULTURES 


PATIENT 


ON 


30 


31 


MONTH 


March 
M 
June 


June 


July 
December 


March 
June 
November 
November 
December 


February 
May 
September 
September 
November 


January 
February 
March 
April 

April 

May 
September 
September 
October 
November 
December 


January 
May 
June 


July 


EVENT* 


Filtering surgery 
ICCE 
Trauma 


ICCE 


ICCE with implant 
Trauma 


ICCE 

Trauma 

Trauma 

Corneal graft 
ICCE with implant 


Trauma 
Trauma 
Trauma 
ICCE 
ICCE 


ICCE with implant 
Filtering surgery 
Trauma 

Trauma 

ICCE 

ICCE with implant 
ICCE with implant 
ICCE with implant 
ICCE 

ICCE 

ECCE with implant 


ICCE with implant 
ICCE with implant 
ICCE with implant 


ICCE with implant 


TIME TO 
ONSET 


5 yrs 
6 days 
2 days 


2 days 


3 mos 
1 day 


9 wks 
6 days 
2 days 


1976 


1977 


1978 


1 to 10 days 


1 day 


1 day 
2 days 
None 
3 days 
3 days 


3 wks 
2 yrs 
None 
2 wks 
1 wk 
10 days 
1 wk 
2 yrs 

1 wk 
6 mos 
3 days 


2 mos 
6 days 
1 day 


4 days 


1979 


1980 


1981 





SITE 


Anterior chamber! and vitreous! 
Anterior chamber and vitreous! 
Anterior chamber! and vitreous! 


Anterior chamber’ and vitreous’ 


Anterior chamber’ and vitreous 
Anterior chamber’ and vitreous’ 


Vitreous’ 

Anterior chamber and vitreous! 
Anterior chamber! and vitreous! 
Anterior chamber 

Anterior chamber’ 


Vitreous! 

Anterior chamber and vitreous! 
Anterior chamber’ and vitreous! 
Anterior chamber! and vitreous’ 
Anterior chamber! and vitreous’ 


Anterior chamber! and vitreous! 
Anterior chamber’ and vitreous’ 
Anterior chamber and vitreous! 
Anterior chamber! and vitreous! 
Anterior chamber’ 

Anterior chamber! and vitreous! 
Anterior chamber and vitreous! 
Vitreous! 

Anterior chamber’ and vitreous 
Anterior chamber! and vitreous’ 
Vitreous! 


Anterior chamber and vitreous; 
culture after vitrectomy’ 
Anterior chamber and vitreous; 
culture after vitrectomy! 
Anterior chamber and vitreous; 
culture after vitrectomy’ 
Anterior chamber and vitreous; 
culture after vitrectomy’ 


ORGANISM 


Staphylococcus aureus 
a-Streptococcus 
S. aureus 


Staphylococcus 

epidermidis 
Streptococcus pneumoniae 
S. aureus 


S. epidermidis 

Klebsiella pneumoniae 

S. epidermidis 
Pseudomonas aeruginosa 
Proteus mirabilis 


Enterobacter sp. 
Enterobacter sp. 
Streptococcus viridans 
Serratia marcescens 
S. epidermidis 


Aspergillus sp. 
a-Streptococcus 
S. aureus 
8-Streptococcus 
Bacillus sp. 

P. aeruginosa 
S. epidermidis 
S. aureus 

S. epidermidis 
a-Streptococcus 
S. epidermidis 


a-Streptococcus 
S. epidermidis 
8-Streptococcus 


S. epidermidis 
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TABLE 1 (Continued) 


VISUAL ACUITY* 
—_—_—— IN-HOUSE OR 
STERILE’ ADDITIONAL THERAPY AFTER REFERRAL! AT REFERRAL FINAL REFERRED 
No Antibiotics LP NLP In-house 
No None 20/400 NLP In-house* 
No None LP LP Referred 
No None 20/60 20/30 In-house 
Yes None LP LP In-house 
No None 20/200 20/70 Referred 
No Antibiotics and vitrectomy 20/200 20/400 Referred” 
Yes Antibiotics and vitrectomy LP LP Referred 
No Antibiotics and vitrectomy HM 20/50 Referred* 
No None HM E In-house 
No Antibiotics LP NLP In-house* 
No None LP E In-house 
No Antibiotics and vitrectomy LP NLP Referred 
Yes Antibiotics and vitrectomy LP E In-house 
No Antibiotics and vitrectomy LP LP In-house* 
Yes Antibiotics and vitrectomy LP LP Referred” 
Yes Antibiotics, vitrectomy, antifungals LP 20/70 Referred” 
No Antibiotics and vitrectomy HM LP Referred 
No Antibiotics and vitrectomy LP HM Referred 
Yes Antibiotics and vitrectomy 20/400 HM Referred” 
Yes Antibiotics and vitrectomy HM HM Referred” 
No Antibiotics and vitrectomy HM CF In-house” 
No Antibiotics CF 20/100 In-house* 
No Antibiotics 20/400 20/400 In-house 
No Antibiotics and vitrectomy LP 20/200 In-house” 
No Antibiotics and vitrectomy LP HM In-house* 
No Antibiotics, vitrectomy, removal of implant HM 20/200 Referred 
Yes Antibiotics and vitrectomy CF HM In-house 
Yes Antibiotics and vitrectomy LP 20/200 Referred 
No Antibiotics and vitrectomy LP NLP In-house 
No Antibiotics and vitrectomy HM 20/60 Referred 


Table 1 continued on following pages 








336 AMERICAN JOURNAL OF OPHTHALMOLOGY March, 1986 
TABLE 1 (Continued) 
CULTURES 
PATIENT TIME TO 
NO. MONTH EVENT" ONSET SITE ORGANISM 
32 August Unplanned ECCE; anterior 2 days Anterior chamber and vitreous; S. aureus 
vitrectomy with implant culture after vitrectomy! 
33 October ICCE 6 days Anterior chamber’ and vitreous! S. aureus 
34 October Trauma 10 wks Anterior chamber and vitreous! § a-Streptococcus 
1982 
35 January ICCE with implant 3 days Anterior chamber! and vitreous! S. epidermidis 
36 February Trauma None Anterior chamber! and vitreous §_a-Streptococcus 
37 March ICCE 1 wk Culture after vitrectomy! S. aureus 
38 March ICCE with implant 15 days Culture after vitrectomy! Hemophilus influenzae 
39 June Trauma 4 days Anterior chamber! and vitreous! S. epidermidis 
40 June Trauma 1 day Vitreous! Enterobacter sp. 
41 June ICCE with implant 2 days Culture after vitrectomy! S. pneumoniae 
42 July Filtering surgery 3 days Culture after vitrectomy! S. epidermidis 
43 July ICCE with implant 8 days Anterior chamber and vitreous! S. epidermidis 
44 August Trauma None Culture after vitrectomy! Bacillus sp. 
45 August ICCE 1 wk Culture after vitrectomy! S. epidermidis 
46 October ECCE 2 days Anterior chamber! and vitreous S. aureus 
47 November Endogenous 6 days Anterior chamber! and vitreous! Petriellidium boydii 
48 November Endogenous 6 days Anterior chamber! and vitreous! P. boydii 
49 November ECCE with implant 3 days Anterior chamber and vitreous! S. epidermidis 
50 December ICCE with vitreal loss 2 mos Vitreous aspirate! S. pneumoniae 
51 December Filtering surgery 3 yrs Anterior chamber! and vitreous! a-Streptococcus 


*Intracapsular (ICCE) and extracapsular (ECCE) cataract extraction. 


‘The condition was (yes) or was not (no) initially thought to a sterile or aseptic reaction. 
*All patients received topical, subconjunctival, and intravenous therapy. Additional treatment consisted of intraocular antibiotics alone or 


intraocular antibiotics and 


vitrectomy. 


‘LP, light perception; NLP, no light perception; HM, hand movements; E, enucleation; CF, counting fingers. 


‘Culture was positive. 


*Culture done before referral or initiation of therapy. 


TABLE 2 


CHRONOLOGIC SUMMARY OF 31 CULTURE-NEGATIVE CASES OF ENDOPHTHALMITIS 


PATIENT 
NO. MONTH 
1 October 
2 April 
3 August 
4 August 
5 April 


EVENT* 


ICCE 


Trauma 
Filtering bleb 
ICCE 


Repositioned 
intraocular lens 


TIME TO 
ONSET 


1975 
6 wks 
1976 
3 days 
5 yrs 
3 days 


1977 


10 days 


CULTURE SITE 


Anterior chamber and vitreous 


Anterior chamber 
Anterior chamber and vitreous 
Anterior chamber and vitreous 


Anterior chamber 


STERILE’ 
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TABLE 1 (Continued) 
VISUAL ACUITY 
IN-HOUSE OR 
STERILE? ADDITIONAL THERAPY AFTER REFERRAL? AT REFERRAL FINAL REFERRED 
Yes Antibiotics and vitrectomy CF 20/200 In-house 
Yes Antibiotics and vitrectomy HM HM Referred* 
No Antibiotics and vitrectomy HM HM Referred 
No Antibiotics and vitrectomy CF CF Referred* 
Yes Antibiotics, vitrectomy, removal of implant LP NLP Referred 
Yes Antibiotics and vitrectomy LP 20/200 Referred 
No Antibiotics and vitrectomy LP LP Referred 
No None 20/70 20/20 Referred 
Yes None LP 20/100 In-house 
No Antibiotics and vitrectomy LP LP Referred 
No Antibiotics and vitrectomy HM 20/100 Referred 
No Antibiotics and vitrectomy HM 20/30 In-house 
Yes Antibiotics and vitrectomy CF LP In-house 
Yes Antibiotics and vitrectomy HM 20/25 Referred 
No Antibiotics and vitrectomy HM 20/200 In-house 
No Antibiotics and vitrectomy CF HM Referred 
No Antibiotics and vitrectomy CF HM Referred 
Yes Antibiotics and vitrectomy 20/200 20/50 In-house 
Yes Antibiotics and vitrectomy LP E In-house* 
No Antibiotics and vitrectomy LP CF Referred 
TABLE 2 (Continued) 
VISUAL ACUITYS 
ADDITIONAL THERAPY AFTER IN-HOUSE OR 
REFERRAL? AT REFERRAL FINAL REFERRED 
Antibiotics and vitrectomy CF 20/25 Referred 
Antibiotics and vitrectomy LP LP Referred 
None 20/400 20/40 Referred 
Antibiotics and vitrectomy HM NLP Referred 
None 20/100 20/20 In-house 


Table 2 continued on following pages 
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TABLE 2 (Continued) 
PATIENT TIME TO 
NO. MONTH EVENT* ONSET CULTURE SITE STERILE’ 
1978 
6 January Penetrating 1 yr Anterior chamber No 
keratoplasty 
7 January ICCE 6 mos Anterior chamber and vitreous No 
8 February Endogenous 3 mos Anterior chamber and vitreous Yes 
9 March Trauma 1 day Anterior chamber and vitreous No 
10 August ICCE 4 yrs Anterior chamber and vitreous Yes 
11 November ICCE 1 day Anterior chamber No 
1979 
12 September ICCE 9 days Vitreous No 
13 December ICCE 19 days Anterior chamber and vitreous Yes 
1980 
14 September Drug abuse 2 wks Anterior chamber and vitreous Yes 
15 October ICCE with implant 2 mos Anterior chamber and vitreous Yes 
1981 
1g February ECCE with implant 4 days Anterior chamber and vitreous Yes 
17 March ICCE 1.5 yrs Culture after vitrectomy No 
18 June ICCE 2 days Anterior chamber and vitreous Yes 
19 July ICCE with implant 3 days Anterior chamber and vitreous Yes 
20 August ECCE 4 days Anterior chamber and vitreous No 
21 September Glaucoma None Anterior chamber and vitreous No 
1982 
22 January Pars plana vitrectomy 2 days Anterior chamber and vitreous No 
23 February Endogenous; metastatic 3 days Culture after vitrectomy No 
breast 
24 April ICCE with implant 3 mos Anterior chamber and vitreous Yes 
25 July ICCE 4 days Culture after vitrectomy! No 
26 July ICCE with implant 8 days Vitreous No 
27 September Endogenous; metastasis 9 days Anterior chamber and vitreous No 
28 October Penetrating keratoplasty 2 days Anterior chamber and vitreous No 
29 October ICCE with implant 1 day Anterior chamber and vitreous Yes 
30 October ICCE with implant 1 day Anterior chamber and vitreous Yes 
31 November ICCE with implant 1 day Anterior chamber and vitreous Yes 





*Intracapsular (ICCE) and extracapsular (ECCE) cataract extraction. 
‘The condition was (yes) or was not (no) initially thought to be a sterile or aseptic reaction. 
*All patients received topical, subconjunctival, and intravenous therapy. Additional treatment consisted of intraocular antibiotics alone or 
intraocular antibiotics and vitrectomy. 
‘CF, counting fingers; LP, light perception; HM, hand movements; NLP, no light perception; E, enucleation. 
‘Culture was positive. 
*Culture done before referral or initiation of therapy. 
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TABLE 2 (Continued) 


VISUAL ACUITYS 
ADDITIONAL THERAPY AFTER —_—_ CO eee IN-HOUSE OR 
REFERRAL? AT REFERRAL FINAL REFERRED 

None LP E In-house 
None CF 20/50 In-house 
None CF CF Referred 
None LP 20/200 Referred 
Antibiotics and vitrectomy LP E Referred 
None 20/100 20/50 In-house 
Antibiotics and vitrectomy HM LP Referred 
Antibiotics HM CF Referred 
Antibiotics and vitrectomy 20/200 20/25 In-house 
Antibiotics 20/400 20/30 Referred 
Antibiotics and vitrectomy LP CF Referred 
Antibiotics and vitrectomy CF 20/20 Referred 
Antibiotics and vitrectomy LP CF Referred 
Antibiotics and vitrectomy HM LP Referred 
Antibiotics and vitrectomy HM 20/60 Referred 
Antibiotics and vitrectomy LP 20/60 Referred 
Antibiotics LP NLP Referred* 
Antibiotics and vitrectomy HM 20/400 Referred 
None 20/40 20/20 In-house 
Antibiotics and vitrectomy LP LP Referred 
Antibiotics and vitrectomy 20/80 20/50 Referred 
Antibiotics and vitrectomy HM HM Referred 
Antibiotics and vitrectomy HM 20/100 In-house 
None HM 20/25 In-house 


None 20/70 20/60 In-house 
None 20/80 20/25 In-house 
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TABLE 3 TABLE 5 
EVENTS ASSOCIATED WITH 82 CASES OF INITIAL VS FINAL VISUAL ACUITIES 
ENDOPHTHALMITIS 
FINAL VISUAL 
EVENT NO. OF CASES ACUITY OF 20/400 
OR BETTER 
Cataract extraction 49 NO. OF 
Accidental trauma 16 INITIAL VISUAL ACUITY CASES NO. % 
Endogenous (metastatic) 6 Light perception 32 7 21 
Previous filtering bleb 5 Hand movements 23 12 52 
Penetrating keratoplasty 3 Counting fingers 10 5 50 
Repositioning of intraocular lens 1 20/400 5 3 60 
Discission 1 20/200 or better 12 12 100 
Trans pars plana vitrectomy 1 Total 82 39 48 


tive culture, a virulent organism, and acciden- 
tal trauma. The poorer the visual acuity at the 
time of initial treatment, the worse the final 
visual result. This is in agreement with other 
studies.” In this study, negative cultures and S. 
epidermidis cultures were associated with good 
visual results. A virulent organism in this 
study was any organism other than S. epider- 
midis. Even in this series, two of 16 patients 
with S. epidermidis had poor visual results. 
Concomitant ocular diseases contributing to 
poor visual results despite clear media were 
florid rubeosis, massive periretinal prolifera- 
tion, persistent postoperative vitreous hemor- 
rhage, and preexisting retinal degeneration. 
No patient in this series had diabetic retinopa- 
thy. It is of interest that in this series, one half 
of the culture-proven cases of endophthalmitis 
had an onset seven days or more after cataract 
surgery. While it would be interesting to know 
which of these cases received topical or subcon- 


TABLE 4 
FINAL VISUAL RESULTS 


CASES OF ENDOPHTHALMITIS 
ALL CASES CULTURE-PROVEN CASES 

FINAL VISUAL ACUITY (NO. = 82) (NO. = 51) 
20/20 to 20/25 9 4 
20/30 to 20/70 16 5 
20/100 to 20/200 10 9 
20/400 4 2 
Counting fingers 7 4 
Hand movements 7 7 
Light perception 14 9 
No light perception or 

enucleation 15 11 








junctival prophylactic antibiotics, unfortunate- 
ly these data were not available to us. 

There were two cases (Patients 5 and 36) with 
positive anterior chamber cultures combined 
with negative vitreous cultures. We therefore 
recommend that both anterior chamber and 
vitreous aspirates be cultured in any case of 
suspected postoperative endophthalmitis. In 
addition, it has been suggested that maintain- 
ing an intact posterior capsule may create a 
barrier effect that could contain the infection in 
the anterior chamber.’ Therefore, in cases of 
extracapsular cataract surgery with intact pos- 
terior capsules, both anterior chamber and the 
vitreous parencenteses should be performed 
separately, avoiding opening the posterior cap- 
sule. 


TABLE 6 
FREQUENCY OF ORGANISMS 


ORGANISM NO. OF EYES 


Gram-positive 39 
Staphylococcus epidermidis 15 
Staphylococcus aureus 
Streptococcus sp. 1 
Bacillus sp. 

Gram-negative 
Pseudomonas aeruginosa 
Enterobacter sp. 

Klebsiella pneumoniae 
Serratia marcescens 
Proteus mirabilis 
Hemophilus influenzae 

Fungi 
Petriellidium boydii 
Aspergillus sp. 
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TABLE 7 
ORGANISM AND FINAL VISUAL ACUITY 


crennnnnnnn nnn sss: 


FINAL VISUAL ACUITY 
ORGANISM 20/20 to 20/400 WORSE THAN 20/400 
Staphylococcus aureus 5 4 
Staphylococcus epidermidis 13 2 
a-Streptococcus 0 11 
B-Streptococcus 0 2 
Bacillus sp. 0 2 
Pseudomonas aeruginosa 0 2 
Enterobacter sp. 1 2 
Serratia marcescens 0 1 
Klebsiella pneumoniae 0 1 
Hemophilus influenzae 0 1 
Proteus sp. 0 1 
Fungi 1 2 





Missing the diagnosis of endophthalmitis can 
be tragic. We found that at least 17 of the 51 
culture-proven cases (33%) were incorrectly 
thought to be sterile reactions by the referring 
ophthalmologist. These cases were initially 
thought to be aseptic reactions to chemicals, 
intraocular lens implants, or the like. It was 
also disheartening to note that of the 82 pa- 
tients with clinical endophthalmitis, only 18 
(22%) had undergone anterior chamber or vit- 
reous paracentesis before referral. 

Thus, the ophthalmologist should suspect 
infectious endophthalmitis after cataract sur- 
gery or accidental penetrating trauma in any 


case in which the intraocular reaction is inap- 
propriate to the clinical setting. We strongly 
recommend that immediate anterior chamber 
and vitreous paracentesis be combined with an 
intravitreal antibiotic-corticosteroid injection 
in these cases so that the diagnosis of infectious 
endophthalmitis will not be missed. 
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Formation of Drusen in the Human Eye 


Tatsuro Ishibashi, M.D., Randi Patterson, B.S., Yoshitaka Ohnishi, M.D., 
Hajime Inomata, M.D., and Stephen J. Ryan, M.D. 


Light and electron microscopy of drusen 
formation in the human eye showed yellow- 
white spots in the fundus with two morpho- 
logic patterns: that of typical drusen and a 
nodular accumulation of cellular components 
beneath the retinal pigment epithelial cells. 
By electron microscopy, the progression of 
drusen formation could be classified into four 
stages. Stage I showed budding or evagination 
of retinal pigment epithelial cells into the 
subpigment epithelial space. This evaginated 
portion was connected to the retinal pigment 
epithelial cell cytoplasm and was surrounded 
by its basement membrane. In Stage II the 
evaginated portion of the cell was completely 
separate from the cytoplasm of its parent reti- 
nal pigment epithelial cell. In Stage III, the 
evaginated portion showed degeneration and 
disintegration. Finally, in Stage IV, an accu- 
mulation of vesicular, granular, tubular, and 
linear material was seen free within the nodu- 
lar space beneath the retinal pigment epitheli- 
al cell. 


DRUSEN consist of localized depositions of 
hyaline-like material between the retinal pig- 
ment epithelium and Bruch’s membrane. Many 
observers have noted the clinical and histologic 
associations of drusen with subretinal neovas- 
cularization and senile macular degeneration."” 
Although the morphologic characteristics of 
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drusen have been studied extensively,*” the 
pathogenesis of drusen is unknown. Burns and 
Feeney-Burns"' suggested that drusen resulted 
from the apoptosis of retinal pigment epithelial 
cells. More recently, we studied monkey eyes 
that showed clinical evidence of drusen by light 
and electron microscopy and found evidence 
that budding or evagination of retinal pigment 
epithelial cells is the initial event in drusen 
formation. ™ 

In the study described herein we performed 
similar studies in an attempt to elucidate the 
pathogenesis of drusen in the human eye. 


Material and Methods 


Studies were carried out on three human eyes 
that had been removed for malignant choroidal 
melanoma. The patients were 71, 65, and 57 
years old. The fundus of the 71-year-old 
woman showed yellow-white spots that were 
considered clinically to represent drusen. In 
the fundus of both the 65-year-old woman and 
the 57-year-old man, drusen were not observed 
clinically. 

The eyes were immersed immediately after 
enucleation in 4% glutaraldehyde with 0.1 M 
phosphate-buffer solution for about six hours. 
The globe was opened by a horizontal cut 
through the middle of the tumor using a razor 
blade and examined under a dissecting micro- 
scope. One half of the eye was immersed in 
10% buffered formalin, embedded in paraffin, 
and cut to a thickness of 5 wm. Sections were 
examined with the light microscope after stain- 
ing with hematoxylin and eosin and PAS. The 
other half of the eye was processed for electron 
microscopic study. The tissue was cut in small 
strips under a dissecting microscope and then 
postfixed in 1% osmium tetroxide with 0.1 M 
phosphate-buffer solution for one hour. The 
specimens were dehydrated in a series of grad- 
ed alcohols, treated with propylene oxide, and 
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embedded in an epoxy resin. Thin sections 
were cut on an ultramicrotome, stained with 
uranyl acetate and lead citrate, and examined 
with an electron microscope. 


Results 





` Gross e examination disclosed several yellow- 
Swe spots in the fundus of one eye. Micro- 
scopically, these spots showed two morpholog- 
ic patterns. One was that of typical drusen, 
showing the dome-shaped granular structure 
and staining with PAS (Fig. 1). The other pat- 
tern was that of a nodular accumulation of 
cellular components in the subpigment epithe- 
lial space (Fig. 2). The other eyes did not show 
drusen-like spots by macroscopic or microscop- 
ic examination; electron microscopic study, 
however, showed typical small drusen and a 
small nodular accumulation of cellular compo- 
nents in the subpigment epithelial space. The 
area showing drusen and the nodular accumu- 
lation of cellular components was distant from 
the site of the tumor and did not appear to be 
related to the tumor. 

Ultrastructural study disclosed several differ- 
ent types of nodular accumulations of cellular 
components, which seemed to represent four 
progressive stages of drusen formation. 

Stage I—The basal portion of the retinal pig- 
ment epithelial cell evaginated into the subpig- 
ment epithelial space but remained connected 
to the retinal pigment epithelial cell cytoplasm 





Fig. 1 (Ishibashi and associates). Histologic section 
shows typical drusen with dome-shaped granular 
structure beneath the retinal pigment epithelium 
(Richardson's, x 660). 





Fig. 2 (Ishibashi and associates). Histologic section 
shows drusen-like lesions consisting of nodular ac- 
cumulations of cellular components in the subpig- 
ment epithelial space (Richardson's, x 900). 


and was surrounded by retinal pigment epithe- 
lial cell basement membrane. The evaginated 
portion of the retinal pigment epithelial cell - 
had a plasma membrane and cytoplasm that 
contained organelles, including vesicles, mito- 
chondria, endoplasmic reticulum, ribosomes, 
melanin granules, and secondary lysosomes 
(Figs. 3 and 4). 

Stage Il—Another type of nodule was com- 
pletely separate from the cytoplasm of its pre- 
sumed parent retinal pigment epithelial cell. 
The nodule was surrounded by plasma mem- 
brane and basement membrane and contained 
organelles. Serial sections showed that some 
nodules of this type actually were in continuity 
with the parent retinal pigment epithelial cell; 
others, however, showed complete separation 
from the parent retinal pigment epithelial cell 
(Fig. 5). 

Stage IH—The cell segments separated from 
the parent retinal pigment epithelial cells grad- 
ually disintegrated and the tightly packed orga- 
nelles showed degeneration and disintegra- 
tion. Vacuoles of various sizes, complex 
lysosomes, and myelin figures were frequently 
observed. The membranous components also 
showed disintegration. The basement mem- 
branes were disrupted, fragmented, and absent 
in some areas. The plasma membranes were 
also disrupted and fragmented, although some 
were osmophilic and thickened. These mem- 
branous changes could allow dispersion of the 
degenerated organelles and cytosol into the 
subpigment epithelial space (Figs. 6 to 8). 
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Fig. 3 (Ishibashi and associates). Ultrastructural view of drusen-like lesion. Two budding portions of a retinal 
pigment epithelial cell are seen (arrows). An accumulation of polymorphous material (P) is present beneath the 
retinal pigment epithelium (RPE). The retinal pigment epithelial cells show an increase in secondary lysosomes 
and a decrease in melanin granules. E, elastic layer of Bruch’s membrane; C, choriocapillaris (x 13,400). 


Stage IV—The final stage showed further 
disintegration of cell fragments that resulted in 
an accumulation of vesicular, granular, and 
filamentous material in the nodular space be- 
neath the retinal pigment epithelial cells (Figs. 
9 to 11). 

The parent retinal pigment epithelial cells in 
each stage of drusen formation showed an 
increase in secondary lysosomes, and a de- 
crease in melanin granules. However, disrup- 


tion of the limiting membranes of the lyso- 
somes was not evident. 





Discussion 





Although several theories have been pro- 
posed concerning the origin and pathogenesis 
of drusen, most observers believe that drusen 
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Fig. 4 (Ishibashi and associates). Higher magnification of lesion shown in Figure 3. The budding portion of the 
retinal pigment epithelial cell is connected to the parent retinal pigment epithelial cell (RPE) and is surrounded 
by basement membrane (arrow). The budding cytoplasm has many organelles, including secondary lysosomes, 


mitochondria, vesicles, and vacuoles (x 26,700). 


formation is via secretion of undigested materi- 
als from the retinal pigment epithelium into the 
inner layer of Bruch’s membrane."* 

Burns and Feeney-Burns" studied human 
eyes from persons aged 1 to 92 years, with 
particular emphasis on the composition and 
temporal sequence of the formation of drusen. 
They described the following ultrastructural 
features: thinning and interruption of the base- 
ment membrane of retinal pigment epithelial 
cell, deposition of material resembling retinal 
pigment epithelial cell cytoplasm beneath the 
basement membrane of retinal pigment epithe- 
lial cell, rupture of small cytoplasmic bags, and 
formation of “bent fibers.” They suggested 
that protrusion of the basal cytoplasm of a 
retinal pigment epithelial cell into Bruch’s 


membrane through a break in the basement 
membrane of the retinal pigment epithelial cell 
is the initiating event in drusen formation. 

A recent study of two monkey eyes with 
drusen by electron microscopy disclosed sever- 
al types of nodular accumulations of cellular 
components in the subpigment epithelial 
space, which seemed to represent various stag- 
es in drusen formation.” In some lesions, part 
of the retinal pigment epithelial cell protruded 
into the subpigment epithelial space. The 
upper portion of the nodule remained connect- 
ed to the cytoplasm of the parent retinal pig- 
ment epithelial cell and was surrounded by 
basement membrane of the retinal pigment 
epithelial cell. These portions of the budding 
retinal pigment epithelial cells had plasma 
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Fig. 5 (Ishibashi and associates). Ultrastructural view of drusen-like lesion completely separate from the 
cytoplasm of the parent retinal pigment epithelial cell (RPE). The nodules are surrounded by plasma membrane 
and basement membrane. E, elastic layer of Bruch’s membrane ( 18,000). 


membranes, cytoplasm that contained orga- 
nelles, and a nucleus. Another type of nodule 
was completely separate from the cytoplasm of 
the parent retinal pigment epithelial cell and 
showed various stages of degeneration. Some 
separated nodules showing degeneration still 
had a basement membrane, while others ap- 
peared to have degenerated and fragmented 
further, forming so-called drusenoid material. 
We hypothesized that the budding or evagin- 
ation of retinal pigment epithelial cells is the 
initial event in drusen formation. 

The processes of drusen formation seen in 


our animal study were similar to the processes 
suggested by Burns and Feeney-Burns, but 
with some differences. In our model, the basal 
cytoplasm of a retinal pigment epithelial cell 
did not protrude into Bruch’s membrane 
through a break in the basement membrane of 
the retinal pigment epithelial cell, but, rather, 
the basal cytoplasm of retinal pigment epitheli- 
al cell surrounded by basement membrane pro- 
truded into the subpigment epithelial space 
and Bruch’s membrane. The drusenoid materi- 
al was thus composed not only of cytoplasm 
containing organelles and plasma membrane of 
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Fig. 6 (Ishibashi and associates). Ultrastructural view of drusen-like lesion showing degeneration of nodule 
(Nod). The large nodule showing degeneration still has remnants of basement membrane (arrow). RPE, retinal 
pigment epithelial cell (* 29,600). 


the retinal pigment epithelial cell, but also of 
the basement membrane of the retinal pigment 
epithelial cell. 

The processes of drusen formation seen in 
this human study appeared similar to those in 
our animal study. In both studies, the nodules 
surrounded by basement membrane were obvi- 
ously derived from retinal pigment epithelial 
cells, as shown by the direct connection be- 
tween the nodules and the retinal pigment 
epithelial cell cytoplasm. As noted, nodules 


completely separate from the retinal pigment 
epithelial cells were also seen. This type of 
nodule has to be differentiated from migrating 
cells, because entrapment of migrating cells, 
such as macrophages, in the drusen material 
might occur secondarily. Some separated nod- 
ules showing degeneration still have remnants 
of basement membrane (Fig. 6). When these 
cell fragments are completely separate from the 
cytoplasm of their parent retinal pigment epi- 
thelial cell, cell degeneration accompanied by 
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Fig. 7 (Ishibashi and associates). Ultrastructural view of drusen-like lesion showing further degeneration. The 
tightly packed organelles representing secondary lysosomes and cytosol in the nodule (Nod) show degeneration 
and disintegration. The plasma membrane of the nodule is disrupted. Some secondary lysosomes (arrows) are 
seen outside of the nodule. RPE, retinal pigment epithelial cell (x 27,500). 


disruption of the basement membrane has 
probably occurred. Since some cell fragments 
in our study had lysosomes, the release of 
lysosomal enzymes may play a role in disrup- 
tion of the basement membrane, as previously 
reported." In addition, in our examination of 
serial sections of these cell fragments, no nucle- 
us was identified. If these cell fragments were 
portions of migrating cells, one would expect to 
see a nucleus. Moreover, it seems reasonable to 


assume that the cell fragments degenerate if 
they lack a nucleus and sufficient organelles to 
remain viable. 

A recent experimental report’ suggested, 
without definite morphologic evidence, infil- 
tration of pericytes of the choriocapillaris into 
the drusen. The cell components we saw had 
neither cytoplasmic filaments nor pinocytotic 
vesicles, and the cell components examined by 
serial sectioning were seen to originate from 
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Fig. 10 (Ishibashi and associates). Higher magnification of lesion shown in Figure 9. The osmophilic and 
thickened membrane, presumably representing plasma membrane of the budding retinal pigment epithelial 
cell, is partially disrupted (arrowheads), allowing escape of polymorphous material into the subgigment 
epithelial space. RPE, retinal pigment epithelial cell; E, elastic layer of Bruch’s membrane; C, choriocapillaris 
(x 18,600). 


the retinal pigment epithelial cells; they were 
not connected to pericytes of the choriocapil- 
laris. 

These findings suggest that these cell compo- 
nents originate from the retinal pigment epi- 
thelial cell rather than from macrophages and 
pericytes of the choriocapillaris. The cell com- 
ponents separated from the parent retinal pig- 
ment epithelial cell appear to have progressive- 


ly degenerated and fragmented. Finally, we 
found an accumulation of vesicular, granular, 
tubular, and linear material, so-called drusen- 
oid material, in the nodular space beneath the 
retinal pigment epithelial cell. Figure 12 sche- 
matically presents a postulated sequence of 
events leading to drusen formation. 

The cause of the budding or evagination of 
retinal pigment epithelial cells is unknown. An 
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Fig. 11 (Ishibashi and associates). Ultrastructural view of drusen showing a nodular accumulation of 
polymorphous material beneath the retinal pigment epithelium (RPE). A nodule (arrow) surrounded by plasma 
membrane and basement membrane remains in the center of the drusen. Lysosomal complexes are seen in the 


nodule (arrow) and in the retinal pigment epithelial cell (arrowhead). E, elastic laver of Bruch’s membrane 
(x 9,600). 


increased number of secondary lysosomes was 
seen in retinal pigment epithelial cells that 
showed budding as well as in those that did not 
show budding. Farkas, Sylvester, and Archer? 
suggested that the lysosomal changes may 
cause autolysis of retinal pigment epithelial 
cells, which thus initiates the series of events 
that lead to drusen formation. However, in our 
study, we could not demonstrate a clear rela- 
tionship between the lysosomal changes of reti- 
nal pigment epithelial cells and budding. Addi- 


tional studies are needed to elucidate the 
precise mechanism of the budding. 

From our results, it seems reasonable to pos- 
tulate that the initial event in drusen formation 
is budding or evagination of retinal pigment 
epithelial cells. The budding retinal pigment 
epithelial cells eventually show degeneration 
and disintegration, after which they become 
drusenoid material in the subpigment epitheli- 
al space and inner layer of Bruch’s membrane. 


~ Fig. 12 (Ishibashi and associates). Schema showing the sequence of events leading to drusen formation. 
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Retinal Fluorescein Leakage in Retinitis Pigmentosa 


ce ee ee A Cee E ee ee ee eee ee 
David A. Newsome, M.D. 


Of 82 consecutive patients with retinitis pig- 
mentosa, 78 underwent fluorescein angiogra- 
phy using standard and special, abbreviated 
photographic protocols. The stereoscopic an- 
giograms disclosed alterations of the blood- 
retinal barrier, primarily at the level of the 
retinal pigment epithelium, in 60 patients. 
Areas of leakage were bilateral in all but two 
persons. The macula most frequently showed 
leakage, followed by the optic disk, the arcade 
areas, and the periphery. A few individuals 
exhibited leakage from the perifoveal retinal 
vessels. None of these patients had significant 
retinal vascular alterations or exudates in the 
retinal periphery. In eyes with no cataract or 
detectable macular pigment change and with 
comparable amounts of epiretinal membrane, 
the presence of macular edema was significant- 
ly correlated with reduced central visual 
acuity. 


RETINITIS PIGMENTOSA has been known to be 
associated with cystoid macular edema since 
the pioneering reports of Ginsberg! and Stock? 
in 1908. Macular edema has been described in 
all genetic types, as well as in retinitis pigmen- 
tosa with no family history.** The prevalence of 
macular edema in persons with retinitis pig- 
mentosa, however, has been unclear. Some 
investigators have associated its presence with 
early disease,” and others with more advanced 
disease.‘ 

The clinical pattern of retinitis pigmentosa 
probably represents a final common response 
to a variety of pathologic processes. For exam- 
ple, the contributory genetic defects in X- 
linked retinitis pigmentosa may be different 
from those in dominant retinitis pigmentosa. 
The retinitis pigmentosa process is, however, 
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thought to begin in and preferentially affect the 
rods.*”° Macular vision typically remains as a 
small central island of “tunnel vision” until 
late in the course of the disease. Thus, macular 
edema may provide an additional burden of 
visual loss beyond that caused by the loss of 
peripheral visual field. 

I used fluorescein angiography to assess the 
integrity of the blood-retinal barrier in a series 
of patients with retinitis pigmentosa. Fluores- 
cein dye leakage patterns were correlated with 
visual acuity, extent of remaining visual field, 
duration of disease, and the presence of other 
anatomic findings associated with retinitis pig- 
mentosa. 





Subjects and Methods 





Detailed ocular evaluations, including Gold- 
mann perimetry with a calibrated instrument, 
were performed on 82 consecutive individuals 
with retinitis pigmentosa. Seventy-eight con- 
sented to undergo fluorescein angiography. 
Snellen visual acuities were measured by 
trained technical personnel under standard 
lighting conditions. A pinhole was used to 
estimate best corrected visual acuity. If the 
pinhole visual acuity was two or more lines 
better than the original visual acuity, or if the 
visual acuity changed more than one line in 
comparison with previous visits, the patient's 
refracted vision was determined with trial 
lenses. 

Patients were said to have the clinical syn- 
drome of retinitis pigmentosa if they exhibited 
all these findings: (1) vitreous cells and conden- 
sations, (2) retinal vessel attenuation, (3) loss 
of macular details with the presence of epireti- 
nal membranes, (4) widespread peripheral reti- 
nal pigment epithelial changes such as hypo- 
pigmentation with or without intraretinal 
pigment migration, (5) loss of peripheral visual 
field by Goldmann perimetry, which was deter- 
mined using the patient’s lens prescription, if 
worn, and (6) an extinguished, or nearly extin- 
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guished, single-flash electroretinogram show- 
ing a predominant loss of rod function. One 
subgroup of patients had, in addition, macular 
pigmentary changes and may be considered 
“atypical.” 

Stereoscopic color fundus photographs were 
taken of all eyes. Fluorescein angiography was 
performed by standard techniques with a 30- 
degree or 60-degree camera equipped for fluo- 
rescein angiography and high-speed black- 
and-white film. Preinjection stereoscopic 
photographs were routinely made of either 
posterior pole (field II) using red-free light. 
After dye injection, the transit was photo- 
graphed stereoscopically at the rate of just over 
one frame per second for up to 18 frames. The 
camera was then focused on the posterior pole 
of the other eye, and stereoscopic photographs 
centered on the optic disk (field I) and on the 
macula (field II) were made. After five to seven 
minutes from the time of injection, stereoscop- 
ic photographs of field I and field II of either 
eye were made. All patients in this study had 
initial angiography performed by this protocol. 

To minimize the bright-light exposure, I also 
used a modified protocol (in this regard, the 
helpful suggestions of and discussions with 
Richard Belt and Stuart Fine, M.D., are ac- 
knowledged) for recording follow-up angio- 
grams. A single red-free photograph was made 
of the posterior pole of either eye. Three stereo- 
scopic pairs were obtained during the transit: 
one pair at the onset of the arterial phase, one 
at the early venous phase, and one in the late 
transit. The camera was then swung to the 
other eye and a pair of stereoscopic photo- 
graphs obtained. One to two minutes after 
injection, a single stereoscopic pair of photo- 
graphs was made of either eye. Then, six to 
seven minutes after injection, an additional 
pair of photographs was made of either eye. 
This modified procedure reduced by about one- 
half the number of flashes to the eye in which 
the transit was being studied. There was a 
reduction of only about 20% in the flash expo- 
sure to the other eye. 

Because variability and artifacts may be fac- 
tors when positive transparencies are made, all 
angiograms were evaluated as negatives. Dye 
leakage was said to be present when hyperfluo- 
rescence increased with time, did not fade by 
five to seven minutes, and was hazily, rather 
than sharply, circumscribed in appearance. 

Data were entered into a computer and ana- 
lyzed by standard algorithms. Comparisons of 
linear data were made with Student's t-test. 
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When I compared visual acuities in cases in 
which the denominators were not on a linear 
scale, I converted the measurements to a log 
scale. The averages and standard deviations on 
the log scale were then used to perform signifi- 
cance tests, because the log conversion pro- 
vides measurements that can be treated as 
linear.” 


Results 


Sixty of the 78 patients showed fluorescein 
dye leakage from at least one retinal site 
(Fig. 1). Leakage occurred in all genetic catego- 
ries of retinitis pigmentosa (Table 1). As a 
group, those patients with a recessive type of 
inheritance (history of parental consanguinity) 
demonstrated the least leakage, but the num- 
ber of individuals in this category was small. 

Dye leakage was bilateral in all but two of 60 
patients. Thirty-three of 118 eyes had fluoresce- 
in accumulation only in the macula. All other 
eyes had dye accumulation in several areas: 81 
in the macula and pigment epithelium, 20 in 
the macula and retinal vessels, 18 in the optic 
disk, 29 in the arcade area, and nine in the 
periphery. 

There was a statistically significant correla- 
tion between reduced central visual acuity and 
the presence of fluorescein dye leakage in the 
macula (Table 2). Fifty-four eyes had no cata- 
racts observable with a slit lamp and no 
angiographically detectable atrophic macular 
changes. These eyes also had similar amounts 
of epiretinal change, as judged by contact lens 
biomicroscopy. Those eyes with dye accumula- 
tion in the macula had an average visual acuity 
of 20/40. The accumulation was most frequently 
of the diffuse type from widespread areas deep 
to the sensory retina (Fig. 2, left), but some- 
times showed a cystic pattern in the same eye 
(Fig. 2, right). Eyes without leakage had an 
average visual acuity of 20/20—. Eyes with cys- 
toid edema had visual acuities ranging from 
20/40 to 20/100. 

Dye leakage into the macula appeared most 
frequently at the level of the retinal pigment 
epithelium, as judged by examination of the 
stereoscopic photographs. Other sites of leak- 
age included the perifoveal capillaries, optic 
disk, and arcade areas. Only six eyes showed 
dye leakage from sites peripheral to the ar- 
cades. Peripheral retinal leakage was usually 
sparse and in small patches. None of the eyes 
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in this study showed peripheral vascular 
changes resembling Coats’ disease or exudates 
similar to those in pars planitis. 

The dye leakage generally did not begin be- 
fore the mid-transit phase. It usually appeared 
as a fluffy, slowly accumulating cloud deep to 
the retinal capillaries (Fig. 1, top right). The 
late photographs usually showed a pattern of 
diffuse edema (Fig. 2, top left). Eleven of 78 
(14%) of patients had at least one eye with 
typical cystoid macular edema. Nine of these 
patients had the cystoid pattern bilaterally. 
Two had cystoid changes unilaterally, with dif- 
fuse edema in the other eye. Leakage from the 
perifoveal capillaries was often accompanied 
by slower, fluffy retinal leakage of the retinal 
pigment epithelial type (Fig. 3). 

Fourteen patients who showed fluorescein 
leakage on initial studies had repeat yearly 
angiograms for a period of two to five years 
(average follow-up, 3.5 years). Leakage gener- 
ally persisted but did vary in degree in some 
eyes. In three eyes of three female patients (one 


Fig. 1 (Newsome). Left eye of a 24-year-old man 
with autosomal dominant retinitis pigmentosa, a 
four-year history of night blindness, and a one-year 
history of progressive blurring of central vision. 
Visual acuity was 20/80 bilaterally. Top left, Macular 
cyst or hole (present bilaterally; right eye not 
shown). Biomicroscopy and angiography showed 
this to be a pseudocyst caused by perifoveolar 
edema. Top right, Note the fluffy dye accumulation 
in the macula deep to the perifoveal capillaries. 
Bottom left, Eventual leakage and accumulation of 
dye in the peripapillary area and posterior pole 
pigment epithelium. 


with dominant and two with multiplex retinitis 
pigmentosa), clinically detectable macular cys- 
toid changes disappeared while retinal thicken- 
ing remained. In each of these cases, the fluo- 
rescein angiogram showed persistent dye 
accumulation but a reduction in the promi- 
nence of the macular petaloid pattern. Along 
with the clinically detectable reduction in cys- 
toid changes, best refracted visual acuity tran- 
siently improved in each case. In one patient, 
for example, at 17 years of age, the macula was 
cystic and visual acuity was 20/60; at 18 years of 
age, the macula was thickened but not cystic by 
biomicroscopy and visual acuity was 20/25; at 
19 years of age, the findings were unchanged; 
and 20 years of age, the macula was cystic and 
visual acuity was 20/50. 

The average (=S.E.M.) age of those with dye 
leakage was 33.4 years (range, 12 to 66 + 2.21 
years); for those without dye leakage it was 
33.0 years (range, 10 to 63 + 3.83 years). The 
average interval from onset of night blindness 
(or symptoms leading to the diagnosis of retini- 
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TABLE 1 TABLE 2 

BREAKDOWN OF BLOOD-RETINAL BARRIER BY VISUAL ACUITIES IN EYES WITH INTACT MACULAR 
FLUORESCEIN ANGIOGRAPHY RETINAL PIGMENT EPITHELIUM 
GENETIC TYPE OF RETINITIS WITH DYE WITHOUT DYE WITH DYE WITHOUT DYE 
PIGMENTOSA NO. LEAKAGE LEAKAGE BEST CORRECTED VISUAL ACUITY LEAKAGE LEAKAGE 

Autosomal dominant No. of eyes without cataracts 40 14 

Male 7 2 5 Mean best corrected 

Female 8 8 0 visual acuity* 20/40 20/20— 
X-linked (male) 4 3 1 Range of visual acuity 20/16 to 20/100 20/16 to 20/25 
Recessive 

Male 3 1 2 *Significantly different at P < .001 (t52 = 4.15). 

Female 2 0 2 
Simplex* 

Male 22 18 4 

Female 18 14 4 no dye leakage. The presence of diffuse macu- 
Multiplex’ lar atrophy often made the interpretation of the 

Male 7 7 0 angiogram difficult, because of multiple hyper- 

Female 7 7 0 fluorescent areas. These areas, however, 
Totals showed no expansion or loss of definition with 

All males 43 31 12 time after dye injection. 

All females 35 29 6 The visibility of the demarcation between the 

All patients 78 60 18 depigmented and mottled peripheral retinal 





*No affected siblings; no history of consanguinity. 
‘Affected siblings; no history of consanguinity. 


tis pigmentosa) to the performance of the study 
angiogram was 14.2 + 1.91 years for patients 
with dye leakage; for patients without leakage, 
it was 11.5 + 2.58 years. Because we do not 
know when angiographically detectable dye 
leakage might have become evident, these data 
do not allow us to draw any conclusions about 
the natural progression of dye leakage in eyes 
with retinitis pigmentosa. 

With the area of the visual field (Goldmann 
perimeter, V4e stimulus) used as an indicator 
of state of advancement of the retinitis pigmen- 
tosa process, it appeared that those eyes with 
greater peripheral visual field loss more often 
showed dye leakage (Table 3). Data from atypi- 
cal patients with macular atrophy were exclud- 
ed from these calculations. 

Some patients with retinitis pigmentosa have 
a bull’s-eye or other pattern of atrophy of the 
retinal pigment epithelium. This group repre- 
sents a variation of the typical retinitis pigmen- 
tosa pattern, in which the macular pigment 
epithelium is preserved until late in the course 
of the disease. Seven of eight eyes with a 
bull’s-eye loss of normal macular pigmentation 
showed no leakage, only staining, on the an- 
giogram. Six of eight eyes with mottled atrophy 
of the macular pigment epithelium also showed 


pigment epithelium and the intactappearing 
macular pigment epithelium was enhanced 
with angiography. There was a variable 
amount of dye leakage along this demarcation 
(Fig. 2, left). 

Twenty-eight patients had posterior subcap- 
sular cataracts, usually bilaterally. When pa- 
tients with atrophy of the macular pigment 
epithelium were excluded, all but one patient 
with posterior subcapsular cataract showed flu- 
orescein dye leakage. 





Discussion 





The precise mechanisms by which diverse 
processes including aphakia and inflammation 
can produce incompetence of the blood-retinal 
barrier in the posterior pole remain unclear," 
although, in some conditions, chemical media- 
tors have been implicated.” In most of these 
entities, the site of breakdown of the blood- 
retinal barrier is generally agreed to be at the 
retinal vessels.'*” In the eyes of at least some 
patients with diabetic macular edema, there 
also appears to be a loss of integrity of the 
pigment epithelial portion of the blood-retinal 
barrier. Generalized ocular inflammation 
prominently affects the retinal pigment epithe- 
lial barrier.’ 

Which sites of the blood-retinal barrier are 
affected in retinitis pigmentosa? Studies in ani- 





Fig. 2 (Newsome). A 54-year-old man with simplex retinitis pigmentosa, a six-year history of night blindness, 
and a two-year history of blurred central vision. Visual acuity was 20/40 bilaterally. Left, Six minutes after dye 
injection, there was diffuse dye accumulation in the right macula as well as other sites. Note the demarcation 
between mottled, depigmented pigment epithelium inferior to the vessel arcade, and the more-preserved 
macular pigment epithelium. The arcade hyperfluorescence began at the pigment epithelial level, but now 


reached the nerve fiber layer. Right, The left posterior pole showed a combination of diffuse and cystic dye 
accumulation. 





Fig. 3 (Newsome). Left eye of a 28-year-old man 
with simplex retinitis pigmentosa, a ten-year history 
of night blindness, and a one-year history of blurred 
central vision. Visual acuity was 20/40 bilaterally. 
Top left, Perifoveal capillaries began to leak dye in 
the early venous phase. Top right, By full arteriove- 
nous phase, some fluffy accumulation is also seen 
deep to the capillary bed. Bottom left, Typical cystoid 
pattern develops. The angiographic findings were 
similar in the right eye. 
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TABLE 3 
MEAN DIAMETERS OF REMAINING CENTRAL VISUAL FIELDS 





RIGHT EYE LEFT EYE 
WITH DYE WITHOUT DYE WITH DYE WITHOUT DYE 

REMAINING CENTRAL VISUAL FIELDS LEAKAGE LEAKAGE LEAKAGE LEAKAGE 
No. of eyes* 43 11 43 11 
Range of diameters (degrees) 

Horizontal 9 to 103 15 to 130 9 to 112 19 to 130 

Vertical 8to 87 15 to 124 6to 77 14 to 109 
Mean (+ S.D.) diameters (degrees) 

Horizontal 59 + 44.7 96 + 38.8 58 + 44.5 82 + 35.1 

Vertical 55 + 36.0 73 + 40.6 51 + 36.7 72 + 34.2 
P value <.05 





*Includes only eyes without cataract or macular pigment epithelial atrophy. Eyes were tested by Goldmann perimetry with the V4e 


stimulus. 


mals with inherited retinal dystrophies have 
indicated a breakdown at the pigment epitheli- 
al level.” In the present series, as judged by the 
study of stereoscopic fluorescein angiograms, 
the most frequent alterations in the blood- 
retinal barrier occurred at the level of the pig- 
ment epithelium and the optic nerve. This is in 
contrast to the findings of Spalton, Bird, and 
Cleary, who observed definite dye leakage 
from the choroid-pigment epithelial level in 
only two of their 25 cases. However, their series 
included. patients with diagnoses other than 
retinitis pigmentosa. 

Direct extravasation of dye from the perifo- 
veal capillaries occurred in only a few eyes. 
Some of these eyes had telangiectasis of the 
perifoveal capillaries similar to that reported in 
various conditions by others.**°*”"! The rela- 
tive frequency of perifoveal telangiectasis and 
the difficulty in recognizing it without good- 
quality angiography make it hard to distin- 
guish between a primary vascular anomaly and 
a secondary vascular change in an eye with 
retinal degeneration.” Judging by the clinical 
appearance of the peripheral retina and the 
fluorescein angiographic appearance of the pe- 
ripheral retinal vessels, none of my patients 
had retinal vascular disease of a type that could 
account for the posterior-pole edema. Specifi- 
cally, I did not see evidence of the changes 
resembling Coats’ disease that have been re- 
ported in a number of patients with retinitis 
pigmentosa.*”4 

From the present study, it seems reasonable 
to conclude that the primary breakdown of the 
blood-retinal barrier in retinitis pigmentosa oc- 


curs at the level of the retinal pigment epitheli- 
um. It is not surprising to see cystoid macular 
edema with fluid extravasation from the retinal 
pigment epithelium. Biomicroscopically and 
angiographically, there are no detectable dif- 
ferences between retinal edematous patterns 
result-ing from leakage of the retinal vessels or 
leakage of the retinal pigment epithelium.” 
Microscopically, edema from leakage from ei- 
ther source involves both the outer plexiform 
and the inner macular layers.* When the pri- 
mary leakage originates at the level of the 
pigment epithelium, a proportionately greater 
accumulation of extracellular fluid occurs in the 
outer plexiform layers.” 

The subgroup of patients with bull’s-eye or 
mottled atrophy of the pigment epithelium had 
proportionally less frequent posterior-pole dye 
leakage than those with typical retinitis pig- 
mentosa did. Those with macular changes who 
did show leakage had more advanced disease 
than those who did not. This observation is 
consistent with that of Miyake and associates,” 
who saw blood-retinal barrier alterations in 
advanced but not in early cases. 

The mechanisms of breakdown in the blood- 
retinal barrier in retinitis pigmentosa are un- 
known. Because of similarities in patterns of 
posterior pole fluorescein dye leakage (includ- 
ing optic disk and macula) in retinitis pigmen- 
tosa and aphakic posterior pole edema, it is 
tempting to speculate on chemical or humoral 
mechanisms. For example, substances generat- 
ed from the deterioration of retinal tissue in the 
course of the retinitis pigmentosa process 
could produce deleterious effects. The pres- 
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ence of posterior pole fluorescein leakage has 
been reported in a variety of retinal degenera- 
tions, including choroideremia,”*’ and in all 
genetic varieties of retinitis pigmentosa. This 
suggests that a nonspecific mechanism may be 
operative. 

In eyes uncomplicated by cataract, I found 
reduced central visual acuity significantly asso- 
ciated with the presence of edema. This edema 
can persist for many years. It is widely held 
that the long-term presence of fluid in the 
macula can produce degenerative changes in 
the retina, with resultant visual loss.'** In at 
least some patients with retinitis pigmentosa, 
central visual function may be compromised 
not only by the primary disease process but 
also by a complication of the disease process: 
chronic central retinal edema. 
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Electroretinographic Findings in Selected Pedigrees With 


Choroideremia 





Paul A. Sieving, M.D., John H. Niffenegger, A.B., and Eliot L. Berson, M.D. 


We recorded full-field electroretinograms 
from 47 males and 26 obligate carrier females 
with choroideremia. All males had responses 
that were subnormal with delayed cone 
b-wave implicit times or undetectable. Only 
four of 26 females had abnormal electroretino- 
graphic responses but 25 of 26 were identified 
by ophthalmoscopy. 


MALES WITH CHOROIDEREMIA have reduced 
electroretinograms at a young age. Affected 
males characteristically have normal visual acu- 
ities, minimally increased dark-adaptation 
thresholds, and relatively full visual fields to 
large test lights in the early stages at a time 
when granularity and depigmentation of the 
retinal pigment epithelium are seen around the 
periphery. In more advanced stages, dark- 
adaptation thresholds are further increased 
and the visual fields constricted at a time when 
electroretinograms are nondetectable and 
clumped pigment and extensive choroidal atro- 
phy are visible. Males usually retain little, if 
any, central vision beyond the age of 60 years.'” 

Obligate female carriers of this X-linked dis- 
order*” may demonstrate fundus changes that 
include patchy depigmentation of the retinal 
pigment epithelium and coarse pigment gran- 
ularity or even pigment clumps in the periph- 
ery. However, they typically retain normal vis- 
ual acuities and normal final dark-adapted rod 
thresholds.*” Generally carriers have been 
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thought to have a nonprogressive course,’ al- 
though carriers with severe disease have been 
described.** Electroretinographic recordings of 
carrier females usually have been described as 
normal,** although reduced amplitudes have 
been reported in some female carriers.*” 

We reviewed full-field electroretinograms 
from all males with choroideremia in our files 
and selected representative recordings from 
pedigrees chosen because at least some affected 
males had responses large enough to separate 
into rod and cone components. We evaluated 
b-wave implicit times to determine whether 
delays, previously reported in retinitis pigmen- 
tosa,!!!’ were also present in choroideremia. We 
also reviewed electroretinographic and oph- 
thalmoscopic findings for all obligate female 
carriers in our files who had such examina- 
tions. 


Subjects and Methods 


We. evaluated the fundus appearance and 
electroretinographic responses of 47 affected 
males (7 to 71 years old) and 26 obligate female 
carriers (7 to 75 years old) from 30 pedigrees 
with choroideremia referred to the Electror- 
etinography Service of the Massachusetts Eye 
and Ear Infirmary between 1970 and 1985. Obli- 
gate carriers were defined as those women with 
a father or son affected with choroideremia. We 
selected two pedigrees (C and J) to illustrate 
representative rod and cone _ electroretino- 
graphic responses in affected males over sever- 
al years (Figs. 1 and 2). We selected a third 
pedigree (G) because electroretinograms of car- 
rier females were available for comparison over 
a ten-year interval (Fig. 3). The Table lists 
pertinent ocular findings in some affected 
males and carrier females within these pedi- 
grees. Each patient underwent direct and indi- 
rect ophthalmoscopy by at least two examiners 
after maximum dilation of the pupils. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:361-367, MARCH, 1986 361 







AMERICAN JOURNAL OF OPHTHALMOLOGY = | March, 1986 





PEDIGREE C 

Fig. 1 (Sieving, Niffenegger, and 
Berson). Pedigree of family C. Solid 
squares indicate examined, affected 
males; half-filled squares indicate 


ii iz iy, ‘A O males affected by history. Circles with 
86 50 dots indicate clinically detected carri- 





er females, X (subject IV-32) indicates 



















i xC bo W a female with normal fundus appear- 
49 56 ance and normal electroretinogram. 
arC fo 20, Lelea 4] 25[ 26] 27 28] 29] 3037) s2[ 33 Arrow, proband. Slash, deceased. 
IV L © OL LILI tL LI O eS 
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Full-field (ganzfeld) electroretinograms were examination. We used as threshold criteria for 
recorded as described previously. Electro- significant (P<.01) change a decline of >31% to 
retinographic peak-to-peak amplitudes in our single flashes of white light and >44% to 30-Hz 
ganzfeld test system for a control group of 100 flicker." 
normal subjects between the ages of 6 and 55 2 
years, with 6 or less diopters of myopia, were as Results 
follows: blue light (Wratten 47, 47A, and 47B a = 
placed in front of an 8,000 ft-L,10 psec xenon 
light source) dark-adapted, 125 to 250 pV; Rod electroretinographic responses, isolated 
single-flash white light (16,000 ft-L) dark- with a dim blue light, were markedly reduced 
adapted, 350 to 700 uV; and white (16,000 ft-L) in all affected males (Fig. 4). Rod implicit times 
30-Hz flicker, 50 to 125 pV. The blue stimulus were minimally, if at all, prolonged. Cone re- 
elicits a rod-isolated response; the single-flash sponses isolated with white 30-Hz stimuli were 
white stimulus elicits a mixed rod and cone normal or reduced in amplitude. Cone implicit 
response; and the 30-Hz white flicker elicits a times were delayed even when cone ampli- 
cone-isolated response. Normal b-wave implic- tudes were in the normal range. A-wave and 
it times (the interval between stimulus flash b-wave amplitudes were reduced comparably 
and the major cornea-positive peak of the rod to a single-flash white stimulus in all affected 
or cone response) ranged from 71 to 108 msec males. 
for rod responses to blue light and from 25 to 32 A comparison of Figures 4 and 5 demon- 
msec for cone responses to 30-Hz white flicker. strates interpedigree variability by age. Rod- 
Serial electroretinographic recordings were isolated responses were nondetectable (less 
obtained for some patients who returned for than 10 V with conventional recording and 
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Fig. 2 (Sieving, Niffenegger, and Berson). Pedigree of family J. Solid squares indicate examined, affected 
males; half-filled squares indicate males affected by history. Circles with dots indicate clinically detected carrier 
females. X within figure, normal fundus appearance and normal electroretinogram. Arrow, proband. Slash, 
deceased. 





Vol. 101, No. 3 


Electroretinographic Findings in Choroideremia 363 


r r a a S 


PEDIGREE G 


D- 
| ZHZ 
67 | 84 
6 TL SL SO a U T 
7 e A LAW KTO LhO 
54 |64 75 419 70 50 |68 6 








4 
ZMO 
54/69 



















46| 17_ 18[ 19 20] 24 22[2 
Iil | He oe) LRO LOLU) x X 
38 | 33 32 | 2934 | 30 50/39 46 
24[ 25] 26[ 27] 28/29] 30 341 
V WMwWHWOHRO HO 
Ss 6 Be. 8. T 9 8 


Fig. 3 (Sieving, Niffenegger, and Berson). Pedigree 
of family G. Solid square indicates examined, affect- 
ed male; half-filled square, male affected by history. 
Circles with dots indicate clinically detected carrier 
females. X within figure, normal fundus appearance 
and normal electroretinogram. Arrow, proband. 
Slash, deceased. 


without computer averaging) in a 10-year-old 
boy in pedigree J whereas responses were easi- 
ly detectable in a 17-year-old boy in pedigree C. 
Intrapedigree variability with age was seen in 
both pedigrees C and J, as older affected men 


TABLE 


had larger electroretinographic amplitudes 
than their younger affected male relatives. 

All 47 males had subnormal electroretino- 
graphic responses. The 17-year-old in Figure 4 
had the largest responses in this population. 
Twenty-six of the 47 (55%) had detectable (=10 
uV) cone responses and all of these showed 
delays in cone implicit times. Rod responses 
were detectable in nine of these affected males 
(19%). All 47 affected males showed the charac- 
teristic fundus changes of choroideremia in- 
cluding depigmentation, pigment clumping, 
and atrophy of the pigment epithelium and 
choroid around the periphery. 

Figure 6 illustrates reductions in electroreti- 
nographic amplitude over two to six years in 
three affected males from pedigrees C and J for 
whom serial measurements were available. Re- 
sponses to single flashes of white light and to 
white flickering stimuli declined more than 
50% over four to six years in these patients. 
These reductions were significant (P<.01) even 
after taking into account a 5% to 7% reduction 
in amplitude expected normally with aging 
Over a ten-year period." 


SUMMARY OF OCULAR FINDINGS 


Sa ee ee ae ee 


VISUAL ACUITY VISUAL FIELD’ 
PATIENT SEX, AGE DARK ADAPTATION* _—_ 
(YRS) R.E. LE. (R.E.) V4e l4e 
Pedigree C 
IV-29 M, 12 20/30 20/30 19 135 12 
IV-28 M, 16 20/25 20/30 0.2 Unknown Unknown 
IV-27 M, 17 20/25 20/25 Unknown 100 Unknown 
IV-33 M, 36 20/25 20/30 1.0 Unknown Unknown 
Pedigree J 
Ill-22 F, 34 20/30 20/20 0.2 140 13 
IV-44 M, 10 20/30 20/30 Unknown 100 50 
Ill-34 M, 29 20/30 20/30 0.2 120? 40 
11-20 M, 30 20/25 20/30 1.0 120+ 40 
Ill-28 M, 31 20/25 20/25 0.75 120+ 20 
Ill-32 M, 33 20/25 20/25 4.0 25 10 
Pedigree G 
I-18 F, 29 20/20 20/20 0.0 140 140 
39 20/25 20/20 3.0§ 145 120 
IIl-20 F, 320 20/20 20/20 Unknown Unknown Unknown 
40 20/20 20/20 0.0 145 130 


r E ae ee re 


* Elevation of rod final threshold in log units measured on Goldmann-Weekers adaptometer to 11-degree white test light fixated centrally 


or 7 degrees above the fovea. 


* Horizontal degrees of visual field measured on a Goldmann perimeter. 


* Midperipheral ring scotoma was also present. 


$ Final threshold was elevated in Superotemporal quadrant of the right eye but was relatively normal throughout the remaining quadrants. 
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Fig. 4 (Sieving, Niffenegger, and Berson). 
Electroretinographic responses of four 
males from Pedigree C. Cone flicker re- 
sponses to white 30-cps flicker remained 
detectable in the oldest male when rod re- 
sponses to blue light were not detectable. 
Normal responses are shown for compari- 
son. Time of stimulus onset is designated by 
vertical hatched lines in columns 1 and 2 
and vertical shock artifacts in column 3. 
Arrows and vertical bar on rod responses to 
blue light show range of normal b-wave 
implicit times. Responses to single flashes 
of white light show reduced a- and b-wave 
amplitudes in all males. Arrows on white 
flicker responses show delayed implicit 
times in the affected males. 


Fig. 5 (Sieving, Niffenegger, and Berson). 
Electroretinographic responses of five males 
from Pedigree J. As in most affected males 
examined, rod responses to blue light were 
more reduced compared with normal than 
cone responses to white 30-cps flicker. Nor- 
mal responses from a representative 34- 
year-old obligate carrier female (I-22) from 
this family are also shown. 
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Fig. 6 (Sieving, Niffenegger, and Berson). Reduction of electroretinographic responseoamplitudes over four- 
to six-year intervals in three males. Each was tested at three ages. Calibration symbol (lower right) designates 
100 uV vertically and 50 msec horizontally, except for IV-29 (pedigree C) at the age of 14 years for whom the 


vertical calibration is 40 uV for the blue stimulus. 


The electroretinographic responses of the 26 
obligate carrier females were normal for the 
most part. The mean voltage of rod-isolated 
responses to a blue flash was 179.0 pV (S.D. = 
59.1 pV; No. = 23; range, 80 to 312 uV), and the 
mean implicit time was 95.1 msec (S.D. = 11.1 
msec; No. = 23; range, 72 to 113 msec). Dark- 
adapted responses to a single white flash had a 
mean amplitude of 479.3 nV (S.D. = 83.1 pV; 
No. = 25; range, 364 to 659 nV). Cone-isolated 
responses to a white 30-Hz stimulus had a 
mean amplitude of 81.1 pV (S.D.= 26.7nV; No. 
= 26; range, 42 to 135 pV), and a mean implicit 
time of 32.2 msec (S.D. = 2.4 msec; No. = 23; 
range, 28 to 37 msec). One carrier had a re- 
duced rod amplitude and a delayed rod b-wave 
implicit time; three had delayed cone implicit 
times, and one of the latter had a reduced cone 
amplitude. No carrier had abnormal ampli- 
tudes to all three test lights. Of the 26 carriers 
examined by electroretinography and by oph- 
thalmoscopy, only one was normal by both 
criteria; this carrier had both an affected father 
and an affected son. 

Figure 7 shows responses from two obligate 
carrier females in pedigree G who were tested 


over a ten-year interval. During this period, 
one carrier (III-18) showed a significant (P<.01) 
reduction (41%) in amplitude to a white test 
light, even factoring in a reduction normally 
expected with increasing age. This measure- 
ment was repeated on two occasions, eight and 
ten years after the first examination. A compa- 


rable reduction (35%) to single flashes of white 


light was observed in the other carrier (III-20). 
Reductions to blue light (40% and 28%) and 
white flickering (45% and 40%) stimuli were 
also observed in both carriers over this ten- 
year interval. 





Discussion 





All males with choroideremia who had meas- 
urable cone responses had delayed cone implic- 
it times. This occurred even when cone ampli- 
tudes were within the normal range. Similar 
delays in cone implicit times, with or without 
reductions of cone amplitudes, have been re- 
ported in widespread progressive forms of reti- 
nitis pigmentosa." Furthermore, progressive 
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Fig. 7 (Sieving, Niffenegger, and Berson). Electroretinographic responses from two female obligate carriers. 
Each was tested at a ten-year interval. Calibration symbol (lower right) designates 100 pV vertically for the right 
and left columns and 200 pV vertically for the center column; the calibration horizontally designates 50 msec for 
all recordings except 55 msec for white 30-cps flicker on first examination of each patient. 


loss of electroretinographic amplitude was doc- 
umented in three of our male patients with 
choroideremia who showed more than a 50% 
loss of amplitude over four to six years. 

-© Delayed rod b-wave implicit times have also 
been reported in some patients with progres- 
sive forms of retinitis pigmentosa” but not in 
others." In this study, rod implicit times were 
minimally if at all delayed, possibly as a result 
of increased reflection of the test stimulus with- 
in the eye as a consequence of extensive depig- 
mentation of the pigment epithelium and cho- 
roid in these males. Increasing the retinal 
illuminance results in faster rod implicit times 
to the full-field blue test stimulus.” Males with 
choroideremia may have greater effective reti- 
nal illuminance than normal subjects; this in 
turn results in an apparent shortening of rod 
implicit time to a given test stimulus. Alterna- 
tively, the remaining rods, although compro- 
mised in most if not all areas, may generate ʻa 
response of normal implicit time. 

We noted intrafamilial and interfamilial vari- 
ability of responses in males with choroid- 
eremia when electroretinographic amplitudes 
were evaluated by age at first examination. 
Thus, one cannot infer from the amplitude of 
an older family member what the course of 
retinal malfunction will be in a younger mem- 
ber, either in the same pedigree or ina different 
pedigree. It remains to be determined by a 
prospective study whether all affected males 


have similar rates of progression although 
males of the same age may have a range of 
different initial amplitudes. 

In X-linked retinitis pigmentosa, 96% of obli- 
gate female carriers (22 of 23 tested) had abnor- 
mal full-field electroretinograms"; in one half 
of these carriers the fundus appeared normal or 
nearly normal. In contrast, electroretinograph- 
ic testing of obligate carriers of choroideremia 
was relatively insensitive as an aid in detecting 
the carrier state as only 15% (four of 26) had 
abnormal findings. Among these carriers of 
choroideremia, however, a careful fundus ex- 
amination did identify the carrier state in a 
high percentage: 25 of 26 obligate carriers (96% ) 
had patchy atrophy of the retinal pigment epi- 
thelium and coarse granularity in the mid and 
far periphery. Because one obligate carrier with 
an affected father and affected son showed no 
evidence of fundus abnormality, an apparently 
normal fundus does not absolutely exclude the 
carrier state of choroideremia. 
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Immune Complex Containing Herpesvirus Antigen in a 
Patient With Acute Retinal Necrosis 





Toshihiko Matsuo, M.D., Sumiyo Date, M.D., Toshihiko Tsuji, M.D., 
Masaya Koyama, M.D., Tadashi Nakayama, M.D., Tetsuro Koyama, M.D., 
Nobuhiko Matsuo, M.D., and Norio Koide, M.D. 


A 21-year-old man with acute retinal necro- 
sis showed a marked increase in the convales- 
cent titer to herpes simplex type 1 virus, 
especially in the aqueous humor obtained by 
anterior chamber paracentesis. Using an en- 
zyme-linked immunosorbent assay, we tried 
to detect the herpesvirus antigen in the circu- 
lating immune complex obtained from this 
patient. The immune complex contained an 
antigen or antigens that reacted with anti- 
herpes simplex type 1 antibody. 


ACUTE RETINAL NECROSIS, called Kirisawa’s 
uveitis in Japan, usually results in retinal ne- 
crosis and retinal detachment. The herpesvi- 
rus group (herpes simplex type 1 and varicella- 
zoster virus) is thought to cause this disease 
because (1) enucleated eyes and samples ob- 
tained by vitrectomy and anterior chamber 
paracentesis in the acute phase of this disease 
showed herpes group virus or particles resem- 
bling viruses on electron microscopy*® and (2) 
the subretinal or vitreous fluid obtained from 
the affected eyes demonstrated increased anti- 
body titers to herpesviruses.*’ On the basis of 
ophthalmoscopic and fluorescein angiographic 
findings, the course of this disease is character- 
ized as retinal vasculitis culminating in arterial 
obliteration and then retinal necrosis. The plas- 
ma obtained from patients with this disease 
showed an increase in circulating immune com- 


Accepted for publication Jan. 10, 1986. 

From the Department of Ophthalmology (Drs. T. 
Matsuo, Date, Tsuji, M. Koyama, Nakayama, T. 
Koyama, and N. Matsuo) and the Central Clinical Labo- 
ratory (Dr. Koide), Okayama University Medical School, 
Okayama City, Okayama, Japan. 

Reprint requests to Toshihiko Matsuo, M.D., Depart- 
ment of Ophthalmology, Okayama University Medical 
School, 2-5-1 Shikata-cho, Okayama City, Okayama 700, 
Japan. 


plex level measured by solid-phase Clq bind- 
ing assay.’ 

Enzyme-linked immunosorbent assay (ELISA) 
has been widely used in the various fields of 
clinical research because it is easy to use and 
has high sensitivity and specificity. In this 
study, the circulating immune complex ob- 
tained from a patient with acute retinal ne- 
crosis was reacted with anti-herpes simplex 
type 1 antibody. This showed a dose-response 
relationship between the immune complex 
level and peroxidase staining, indicating that 
the immune complex contained herpesvirus 
antigen. 


Case Report 


A 21-year-old man began to have headache 
and blurred vision and pain in his right eye on 
June 2, 1985. On June 4 his intraocular pressure 
by applanation tonometry was R.E.: 24 mm Hg 
and L.E.: 15 mm Hg. He was admitted to the 
Okayama University Hospital on June 10. Two 
months previously he had briefly experienced 
blurred vision in his left eye. He had not had 
arthralgia, myalgia, general fatigue, or com- 
mon cold symptoms before this illness. 

At admission, his visual acuity was R.E.: 
20/32 and L.E.: 12/10. The pupils were round 
and the right pupil slightly miotic; light reflexes 
were prompt bilaterally. Slit-lamp biomicrosco- 
py of the right eye disclosed ciliary injection, 
keratic precipitates, +++ cells, and + flare 
in the anterior chamber. Ophthalmoscopy 
showed multiple small patchy exudates and 
blot hemorrhages scattered on the edematous 
lower peripheral retina and perivascular hem- 
orrhage along the peripheral retinal veins (Fig. 
1, left). The right optic disk was blurred and 
hyperemic and the macula had an irregular 
reflex. The left anterior segments and fundus 








Vol. 101, No. 3 





i Acute Retinal Necrosis 369 








Fig. 1 (Matsuo and associates). Peripheral right fundus on June 14, Left, Yellow-white exudates with 
perivenous hemorrhage. Right, Fluorescein angiogram showing leakage and obliteration of the retinal peripher- 


al arteries. 


were normal except for chorioretinal atrophy in 
the periphery extending over 360 degrees. In- 
traocular pressure by applanation tonometry 
was R.E.: 22 mm Hg and L.E: 8 mm Hg. 
Fluorescein angiography showed leakage from 
the right optic disk and along the inferotempor- 
al retinal artery with obliteration of its periph- 
eral end (Fig. 1, right). Goldmann perimetry 
demonstrated constriction of the right visual 
field and electroretinography showed reduced 
a- and b-waves and extinguished oscillating 
potentials. Results of a complete blood cell 
count, blood biochemistry, serum electropho- 
resis, coagulation times, and fibrinogen level 
were normal except for an increased leukocyte 
count. 

Double filtration plasmapheresis was per- 
formed on June 12, 13, and 15 through a right 
femoral venous catheter. The total filtrate vol- 
ume was 5,785 ml and the total exchange vol- 
ume was 1,100 ml with 4.4% human albumin 
electrolyte solution. Drip infusion of predniso- 
lone, 200 mg/day, was begun on June 11 and 
the dose gradually tapered (total dose, 3,070 
mg). On June 12, the patchy lesions in the 
inferior periphery became confluent with 
sheathing and hemorrhage along the retinal 
arteries traversing the lesions. Ultrasonog- 
raphy showed an exudative detachment of the 
inferior retina on June 13. On June 17, the 
peripheral white lesions became confluent 
around 360 degrees; on June 21, a partial pos- 
terior vitreous detachment appeared. The pe- 
ripheral lesion began to degenerate on June 25 
while the white lesion extended posteriorly 


over the lower vascular arcade. The patient 
underwent equatorial encircling, vitrectomy, 
and gas tamponade in his right eye under 
general anesthesia on July 8. 

The vitreous fluid collected aseptically dur- 
ing the operation was submitted to viral culture 
and electron microscopic examination. No her- 
pes group virus was isolated on African green 
monkey kidney cells or human embryonal lung 
cells and electron microscopy disclosed no 
virus-like particle in the cells. 

The circulating immune complex level as- 
sayed by solid-phase Clq-binding was 2.7 
ug/ml on June 11 and <1.5 pg/ml on June 14 
and 17, July 4, and Aug. 2. The Table shows the 
antibody titers to herpes simplex type 1 and 
varicella-zoster virus in the peripheral blood 
and the aqueous humor obtained by paracente- 
sis of the anterior chamber. 


Material and Methods 


The plasma obtained by plasma exchange 
was stored at —20 C until use. 

We added 3 ml of 7% polyethylene glycol in 
0.1M borate buffer, pH 8.4, to 3 ml of the 
plasma, yielding a final concentration of 3.5%. 
The mixture was left at 4 C overnight and then 
centrifuged at 20,000 g for 20 minutes at 4 C. 
The pellet was washed with 3.5% polyethylene 
glycol and suspended in 3 ml of Tris-buffered 
saline (TBS: 20 mM of Tris, 500 mM sodium 
chloride; pH 7.5).° 
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Polystyrene microtitration plates were used 
for ELISA. The wells were coated with goat 
antihuman IgG antibodies in bicarbonate buff- 
er, pH 9.6, for one hour at 37 C and then with 
1% ovalbumin in Tris-buffered saline for one 
hour at 37 C. The wells were then incubated 
with the immune-complex-enriched fraction, 
rabbit anti-herpes simplex type 1 virus serum 
or normal rabbit serum as a control, and horse- 
radish peroxidase-conjugated goat antirabbit- 
IgG antibodies for one hour at 37 C. The 
immune-complex-enriched fraction and the an- 
tibodies used were then diluted with TBS con- 
taining 1% ovalbumin and the wells were ex- 
tensively washed with TBS containing 0.05% 
Tween-20 after each incubation. Finally, for the 
color reaction, the wells were incubated with 
0.4 mM of o-phenylenediamine, 0.05% hydro- 
gen peroxide in citrate phosphate buffer, pH 
5.0. The reaction was stopped with 4N sul- 
furic acid and the optical density measured at 
490 nm. 

The rabbit anti-herpes simplex type 1 serum 
was obtained by immunizing rabbits with cells 
infected with herpes simplex type 1. This anti- 
serum can neutralize herpes simplex type 1 128 
times its own dilution and did not react to 
human IgG or goat IgG. 


Results 


The immune complex was precipitated with 
3.5% polyethylene glycol because this concen- 
tration eliminated almost all the free IgG from 
the immune complex fraction.” The immune 
complexes were trapped through their IgG by 
goat antihuman IgG antibodies coated in the 
microtitration wells and then layered with rab- 
bit anti-herpes simplex type 1 antibodies. The 
immune complexes reacted with the antiherpes 
antibodies were detected by the second anti- 
bodies conjugated with horseradish peroxi- 
dase. 

The control experiment showed that the rab- 
bit antiherpes serum and the second antibody 
conjugated with horseradish peroxidase did 
not react with human IgG or goat IgG. Thus, 
free human IgG in the immune-complex- 
enriched fraction, although trapped by antihu- 
man IgG antibody, was not detected in this 
ELISA system. 

Dilution of the immune-complex-enriched 
fraction showed a dose-response relationship 
with reduction of the optical density at 490 nm 
when incorporated with antiherpesvirus se- 


Optical Density at 490nm 





Dilution of Immune Complex X10° 


Fig. 2 (Matsuo and associates). Dose-response re- 
lationship between dilution of the immune-complex- 
enriched fraction and reduction of optical density at 
490 nm on ELISA. Solid circles indicate values ob- 
tained by incubating the immune complex with rab- 
bit anti-herpes simplex type 1 serum. Open circles 
indicate values obtained with normal rabbit serum. 


rum, while that incubated with normal rabbit 
serum showed baseline optical density (Fig. 2), 
indicating that the immune complexes in this 
case contained herpes simplex type 1 antigen or 
antigens. 


Discussion 


The acute anterior uveitis associated with the 
multiple white patches in the peripheral retina, 
which become confluent in a week, were char- 
acteristic and diagnostic of acute retinal necro- 
sis.” This diagnosis was further supported by 
the leakage and obliteration of the retinal arter- 
ies shown in the fluorescein angiograms. 

The titers to herpes group virus, including 
herpes simplex type 1 and varicella-zoster, 
were measured in the peripheral blood and the 
aqueous humor obtained by paracentesis of the 
anterior chamber. Only the titers to herpes 
simplex demonstrated an increase in the conva- 
lescent phase over those in the acute phase 
(Table). This indicated that herpes simplex type 
1 was a causative agent in this case of acute 
retinal necrosis. It was particularly interesting 
that the viral titers increased more in the aque- 
ous humor than in the peripheral blood, sug- 
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TABLE 
VIRAL ANTIBODY TITERS IN THE PERIPHERAL BLOOD 
AND AQUEOUS HUMOR 





ee el) .: ee 
ANTIBODIES JUNE 11 JULY 4 
Peripheral blood 
Herpes simplex type 1 
Complement fixation antibody 16 32 
IgG fluorescent antibody 20 160 
Varicella-zoster 
Complement fixation antibody <4 <4 
IgG fluorescent antibody <10 <10 
Aqueous humor 
Herpes simplex type 1 
Complement fixation antibody <4 16 
IgG fluorescent antibody <10 320 
Varicella-zoster 
Complement fixation antibody <4 <4 
IgG fluorescent antibody <10 <10 


gesting that the herpes simplex type 1 infection 
occurred in the eye, rather than elsewhere in 
the body. 

What role does this immune complex con- 
taining herpesvirus antigen play in the disease 
process? The inflammation in this case was 
localized to the one eye although the immune 
complex containing herpesvirus antigen circu- 
lated in the systemic blood. This means that the 
immune complex itself does not play a role in 
causing the retinal vasculitis, but is rather a 
result of the localized retinal vasculitis. The 
observations by Cines and associates" led us to 
speculate as follows: Herpes simplex type 1 
infects the endothelial cells of the retinal arter- 
ies, incorporating its antigens into the endothe- 
lial cell surface. Antibodies elicited locally by 
the host react with these antigens, which then 
evoke complement fixation response, resulting 
in local vasculitis. Destruction of the endotheli- 
al cells by the host response releases these 
antigen-antibody complexes in the blood circu- 
lation. 

In our study, antigen or antigens in the 
immune complex were detected by ELISA with- 
out splitting the immune complex into anti- 
body and antigen. This meant that open anti- 
genic sites of the herpesvirus proteins in the 
immune complex could react with polyclonal 
antiherpes antibodies. Further characterization 
by Western blotting of viral antigen in the 


immune complex is now in progress in our 
laboratory. 
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EDITORIAL 





Extended-Wear Contact Lenses and Pseudomonal Corneal Ulcers 
Jules Baum, M.D., and S. Arthur Boruchoff, M.D. 


Recent studies'” as well as anecdotal evi- Staphylococcus organisms, ulcers associated 
dence point to a significant incidence of with extended-wear contact lenses are usually 
pseudomonal keratitis in patients using ex- caused by gram-negative bacilli, especially 
tended-wear soft contact lenses. While the risk- Pseudomonas. Although the reason for the high 
benefit ratio justifies the use of these contact incidence of Pseudomonas as the causative agent 
lenses by aphakic patients and patients with remains uncertain, it may be related to selec- 
diseased corneas, who may require them as tive bacterial adherence to the contact lens or 
visual aids or “bandages,” we question wheth- contact lens deposits, to an altered corneal 
er presently available extended-wear lenses are epithelium beneath the contact lens after long- 
indicated for cosmetic purposes or convenience term use, or both. One study suggested that 
in healthy eyes. It is estimated that over 4.4 the development of bacterial corneal ulcers 
million people are now using extended-wear could be related in part to negligence in clean- 
lenses and the number is expected to rise to 9 ing techniques in individuals wearing daily- 
million in 1986. With such a large population wear soft lenses, but no such correlation was 
wearing these contact lenses, even a low inci- found in approximately 50% of those using 
dence of associated pseudomonal corneal ul- extended-wear lenses.’ 
cers creates the potential for permanent severe Whatever the cause, the situation is alarm- 
loss of vision for thousands of individuals with ing. Manufacturers of contact lens products 
normal eyes. and independent ophthalmic research profes- 

Whereas most bacterial corneal ulcers not sionals should take immediate steps to deter- 
associated with contact lens use are caused by mine why the use of extended-wear contact 
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lenses is associated with gram-negative bacteri- 
al ulcers and then develop products to decrease 
or eliminate the risk. 

Meanwhile, we believe that patients with 
healthy eyes seeking extended-wear lenses for 
cosmetic purposes should be informed of the 
risk of potentially blinding corneal infections 
associated with the use of these contact lenses 
and be encouraged to explore alternative meth- 
ods of satisfying their visual needs. Time- 
proven and reasonably safe options include 
spectacles, hard contact lenses, and daily-wear 
contact lenses. Those who elect to wear the 
contact lenses should be frequently reminded 
of (1) the care and hygiene necessary to dimin- 
ish the risk of complications and (2) the impor- 
tance of seeking ophthalmic care immediately 
should they develop signs and symptoms of 
ocular inflammation. | 













Reprint requests to Jules Baum, M.D., Department of Ei 
Ophthalmology, New England Medical Center Hospi- 
tals, 171 Harrison Ave., Boston, MA 02111. «Bhs 
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LETTERS TO THE JOURNAL 


Overcorrected Visual Acuity 
improved by Antiglaucoma 
Medication After Radial Keratotomy 


Massimo Busin, M.D., 

Henry Suarez, M.D., 

Susan Bieber, M.D., 

and Marguerite B. McDonald, M.D. 

Lions Eye Research Laboratories, LSU Eye Center, 
Louisiana State University Medical Center School of 
Medicine. This study was supported in part by Pub- 
lic Health Service grants EY03755, EY02580, and 
EY02377 from the National Eye Institute, National 
Institutes of Health, Bethesda, Maryland. 


Inquiries to Marguerite B. McDonald, M.D., LSU Eye 
Center, 136 S. Roman St., New Orleans, LA 70112. 

We recently examined a 45-year-old woman 
who underwent radial keratotomy in her right 
eye and whose postoperative refractive error 
was affected by antiglaucoma therapy with 
0.5% timolol maleate. 

Preoperative visual acuity had been 20/80 
without correction and 20/20 with correction. 
Refraction with cycloplegia was —2.50 +0.50 
x 30. Keratometric readings were 43.87/45.75 
x 90. Intraocular pressure by applanation to- 
nometry was 8 mm Hg. Ultrasonic pachymetry 
demonstrated a corneal thickness of 0.44 mm. 

Eight radial incisions were made, with a cen- 
tral optical clear zone of 4 mm, by means of a 
diamond knife adjusted to 100% of the thinnest 
paracentral reading (0.46 mm). The patient was 
part of the Prospective Evaluation of Radial 
Keratotomy (PERK) study, and the standard 
PERK surgical technique was used.! 

Examinations at two weeks, three months, 
six months, and one year showed a stable 
overcorrection. Best corrected visual acuity was 
20/20. Refraction with cycloplegia ranged from 
+2.00 +0.50 x 45 at two weeks to +1.50 +1.25 
x 105 at one year. Keratometric readings de- 


creased from 41.62/42.12 x 90 at two weeks to 
39.75/39.50 x 90 at one year. Corneal thickness 
ranged from 0.44 mm to 0.46 mm, and had 
no correlation with refraction or keratometry. 
Intraocular pressure ranged from 10 to 12 
mm Hg. 

Two years after surgery, the patient com- 
plained of a sudden worsening of visual acuity. 
Best corrected visual acuity was 20/25; cyclople- 
gic refraction was +5.00 +1.75 x 45. Kerato- 
metric readings were 38.25/35.62 x 99. Corneal 
thickness was 0.47 mm. The intraocular pres- 
sure was 26 mm Hg. In the left eye, which had 
not undergone surgery, intraocular pressure 
was 12 mm Hg. Timolol maleate (0.5%) was 
given twice a day, in the right eye only. After 
one week, intraocular pressure was 10 mm Hg, 
corneal thickness was 0.46 mm, visual acuity 
was 20/25, and cycloplegic refraction was +1.25 
+1.00 x 135. 

Three months later, the patient abandoned 
the antiglaucoma therapy. Best corrected visual 
acuity was 20/25, with a manifest refraction of 
+4.00 +2.00 x 40. Intraocular pressure was 20 
mm Hg, and keratometric readings were 38.00/ 
33.25 x 103. 

More frequent overcorrection in older pa- 
tients after radial keratotomy and a tendency 
toward hyperopia in the second postoperative 
year have been described.* Also, Deitz and 
Sanders’ reported a progression of the hyper- 
opic effect of radial keratotomy in patients 
monitored for as long as four years.’ Although 
intraocular pressure is commonly believed to 
affect the results of radial keratotomy,‘ to our 
knowledge there have been no published re- 
ports of changes in intraocular pressure affect- 
ing refraction in clinical cases. However, in the 
rabbit model, changes in intraocular pressure 
have been shown to correlate with the correc- 
tion obtained by radial keratotomy.’ The age of 
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Figure (Busin and associates). Top, After radial 
keratotomy, the peripheral cornea is weakened. In- 
traocular pressure causes bulging of the peripheral 
cornea, resulting in flattening of the central cornea 
and a reduction in myopia. Bottom, Marked increas- 
es in intraocular pressure accentuate this mecha- 
nism, possibly resulting in overcorrection. 


our patient, along with a tendency toward hy- 
peropia, may explain her progressive hyperme- 
tropic shift, but the increase and decrease in 
refractive error concurrent with increase and 
decrease in intraocular pressure and the re- 
bound increase in refractive error that accom- 
panied increased intraocular pressure when 
antiglaucoma therapy was discontinued also 
suggest a relationship between refraction and 
intraocular pressure. 

The effect of radial keratotomy is thought to 
be the result of intraocular pressure producing 
a bulging in the incision-weakened peripheral 
cornea and consequent central corneal flatten- 
ing (Figure). Timolol maleate is a nonselective 
Bi-, Be-adrenergic receptor blocking agent that 
decreases intraocular pressure with topical ap- 
plication. However, the drug has little or no 
effect on pupil size or accommodation; there- 
fore, changes in visual acuity are not likely to 
be related to these factors. Thus, it seems 
probable that the effect of decreased intraocular 
pressure produced the observed changes in 
refraction in our patient. If further examples of 
this relationship are reported in the future, it 
may be that patients subject to substantial fluc- 
tuations in intraocular pressure should be con- 
sidered poor candidates for radial keratotomy. 
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Acute Corneal Bullae Produced 
During Noncontact Tonometry 


Michael S. Insler, M.D. 


Department of Ophthalmology, Tulane University 
Medical School. 


Inquiries to Michael S. Insler, M.D., 1430 Tulane Ave., 
New Orleans, LA 70112. 

The noncontact tonometer utilizes the funda- 
mental principles of applanation tonometry 
and is unique in that it flattens the cornea 
within a few milliseconds by means of an air 
pulse instead of by direct mechanical contact.’ 
It provides reliable intraocular pressure meas- _ 
urements for healthy corneas and is an excel- _ 
lent device for mass screening, requiring a- 
minimally trained technician. The popularity of © 
noncontact tonometry appears to be increasing 
because of the dangers of microbial contamina- 
tion associated with Goldmann and Schiøtz 
applanation tonometry as well as the risk of 
drug reactions. Although complications are al- 


most unheard of after noncontact tonometry, a 


patient developed large subepithelial bullae 


following intraocular pressure measurements. ~ 
A 42-year-old man was referred here in Sep- — 


tember 1983 witha ten-year history of recurrent : 
uveitis, secondary glaucoma, and bullous kera- 
topathy. Central pachymetric values were 0.707 
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Figure (Insler). After noncontact tonometry many 
air bubbles under the epithelium developed in a 
patient with long-standing corneal edema. 


mm in the affected eye and 0.538 mm in the 
normal eye. The patient declined penetrating 
keratoplasty and was treated medically. 

In March 1985, immediately after undergoing 
noncontact tonometry, the patient expressed 
some discomfort and several large air bubbles 
were present under the corneal epithelium 
(Figure). During the next few minutes the bub- 
bles dispersed and a patch was placed over the 
eye. The next day all the air bubbles had disap- 
peared. 

Studies have demonstrated the reliability of 
noncontact tonometry." This appears to be 
greatest for clear, healthy corneas and in pa- 
tients who have no problems with fixation. 

During the early clinical investigation of pos- 
sible adverse side effects, successive measure- 
ments showed no epithelial disturbances.! 
However, in a study in which applanation was 
repeated 150 times, some corneal staining was 
identified after the first block of 25 recordings. 
The staining appeared to be superficial and was 
clearly confined to the epithelial layer of the 
cornea.’ 

A more serious complication developed in a 
patient with a corneal transplant who had some 
degree of corneal rejection, Air was immediate- 
ly identified in the eye after noncontact tonom- 
etry.* Our case also suggested that air can 
penetrate these diseased eyes—-which have 
damaged epithelium and corneal edema— 
probably by entering a break in a loosened or 
damaged epithelial junction. 

Because noncontact tonometric measure- 
ments in scarred or edematous corneas have 
not proven to be reliable, and because they may 





result in the complication of air instillation, the 
examiner must be aware of this complication if 
pneumatotometry is necessary. 





References 


Se mr emer 





1. Forbes, M., Guillermo, P., and Grolman, B.: A 
noncontact applanation tonometer. Arch. Ophthal- 
mol. 91:134, 1974. 

2. Augsburger, A., and Alexander, K. L.: Meas- 
urements of intraocular pressure made with multiple 
noncontact tonometers. Am. J. Optom. Physiol. Op- 
tics 59:342, 1982. 

3. Myers, K. J., and Scott, C. A.: The noncontact 
(air puff) tonometer variability and corneal staining. 
Am. J. Optom. Physiol. Optics 52:36, 1975. 

4. Katz, N. N. K., Byers, N.T., and Berquist, 
R. J.: Inadvertent intracameral air instillation during 
noncontact tonometry. Am. J. Ophthalmol. 95:708, 
1983. 





Filamentary Keratitis Associated 
With Diphenhydramine 
Hydrochloride (Benadryl) 


John A. Seedor, M.D., 

David Lamberts, M.D., 

Robert Bruce Bergmann, M.D., 

and Henry D. Perry, M.D. 

Department of Ophthalmology, Emory Universit 

(J.A.S.), Texas Tech University (D.L.), Brunswic 

Hospital Center (R.B.B.), and the New York Eye and 


Ear Infirmary, and North Shore University Hospital 
(FLD: P.), 
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Antihistamine compounds are present in a 
large number of nonprescription allergy medi- 
cations. Ocular side effects are infrequent! and, 
therefore, may not be generally recognized. We 
recently had the opportunity to observe the 
effects of antihistamines on a patient with kera- 
toconjunctivitis sicca. 

The patient, a 38-year-old woman, had a 
history of juvenile rheumatoid arthritis and 
keratoconjunctivitis sicca. On Jan. 8, 1985, she 
was referred because of severe filamentary ker- 
atitis refractory to treatment. Treatment had 
included neomycin-dexamethasone eyedrops 
(Neodecadron), bacitracin ointment, artificial 
tears (Tears Naturale), and a lubricating oint- 
ment (Lacri-Lube). Her history was also signifi- 
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cant for rheumatic heart disease for which she 
_ took furosemide (Lasix) and penicillin orally on 

a routine basis and allergic rhinitis for which 
she had recently started several medications, 
including phenylpropanolamine HCl and chlor- 
pheniramine maleate (Triaminic tablets), brom- 
pheniramine maleate (Dimetane), and as much 
as 300 mg of diphenhydramine HCI (Benadryl) 
daily. 
= Her visual acuity was R.E.: 20/30 +2 and 
L.E.: 20/40 +1. Schirmer test demonstrated 0 
mm of wetting bilaterally. External examina- 
tion showed 2 to 3+ diffuse conjunctival injec- 
tion. Both corneas had many fine filaments, 
especially in the axial and inferior regions. 
Rose bengal staining was diffusely positive. 
The remainder of the ocular findings were un- 
remarkable. All antihistamine preparations 
were discontinued, and hourly treatment with 
lubricants instituted. We noted rapid improve- 
ment in the filamentary keratitis and symptoms 
within three days. 

The patient was next seen on Feb. 5, 1985, 
again complaining of pain in both eyes. Exami- 
nation showed a return of the filamentary pat- 
tern in both corneas. On questioning, the pa- 
tient indicated that she had been taking 200 mg 
of diphenhydramine HCI daily. This medica- 
tion was again discontinued, and ocular lubri- 
cants reinstituted. She has been symptom-free 
for the last six months. 

Antihistamines have been reported to de- 
crease aqueous tear’? and mucus? production, 
probably as a result of their anticholinergic 
effects. This patient was receiving long-term 
diuretic therapy which has also been implicat- 
ed in decreasing tear production.‘ However, 
her symptoms and the keratitis corresponded 
temporally to the addition of diphenhydra- 
mine. This suggested that the patient’s ability 
to maintain adequate ocular wetting was in a 
precarious but steady-state with diuretics. In 
cases of worsening keratitis sicca, we suggest 
that systemic medications be reviewed for ocu- 
lar side effects. 
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Antimalarial drugs have assumed a promi- 
nent place in the armamentarium of physicians 
treating rheumatologic diseases, in particular 
chronic rheumatoid arthritis and systemic 
lupus erythematosus. Most familiar to ophthal- 
mologists are chloroquine and hydroxychloro- 
quine, two drugs from the 4-aminoquinolone 
group. These are white, crystalline substances 
that are soluble in water. They are rapidly 
absorbed from the gastrointestinal tract and 
demonstrate an affinity for tissues, particularly 
liver, spleen, kidney, lung, and melanin- 
containing tissues. They undergo appreciable 
biotransformation and are excreted in the 
urine.! The ocular toxicities of these drugs in- 
clude a pigmentary maculopathy, paracentral 
and peripheral visual field defects, extraocular 
muscle paresis, decreased accommodation re- 
flex, and keratopathy consisting of deposits of 
drug within the corneal epithelium.*? 

We report an interesting finding in a 48-year- 
old woman being treated with hydroxychloro- 
quine for chronic rheumatoid arthritis. She had 
been receiving 400 mg of hydroxychloroquine 
per day for a little over 18 months. The total 
cumulative dose was approximately 250 g. She 
had undergone baseline ophthalmic examina- 
tion before starting the drug as well as follow- - 
up examinations every six months. All findings 


were normal including results of visual acuity 
and color vision testing, slit-lamp examination, - 
ophthalmoscopy, and visual field testing. — 


However, at her 18-month checkup she was oe 
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Fig. 1 (Beebe, Abbott, and Fung). Hydroxychloro- 
quine crystals within the precorneal tear film of the 
right eye. 


found to have prominent crystalline deposits 
within the tear film of both eyes (Figs. 1 and 2). 
The deposits were free-floating and dispersed 
uniformly within the precorneal tear film with 
each blink. Careful examination of the cornea 
failed to show any accompanying deposits in 
the epithelium or superficial or deep corneal 
layers. Tear samples were obtained with a mi- 
cropipette and capillary flow technique and 
sent to the laboratory for chemical analysis. 
High-performance thin-layer chromatography 
confirmed the presence of hydroxychloroquine 
and quantified it at a level of 0.9 pg/ml. 

We believe that this is an important finding 
for a number of reasons. First, although corneal 
epithelial changes have been extensively re- 
ported and well characterized, we could not 
find a report of crystalline drug deposits within 
the tear film. Hydroxychloroquine is known to 
have a great avidity for ocular and nonocular 
tissues. Perhaps in our patient the drug con- 
centrated itself in the lacrimal gland to such a 
degree that it came out of solution and formed 
the observed crystalline deposits within the 
tear film. Although hydroxychloroquine has 
proven to be a safe drug, frequent ocular moni- 
toring is essential.* Hence, ophthalmologists 
examine these patients frequently. Recogniz- 
ing this finding for what it is may save the 
patient needless further evaluation. The epi- 
thelial opacities previously reported with the 








Fig. 2 (Beebe, Abbott, and Fung). Identical 
findings in the left eye. Crystals are seen best within 
the slit beam. 


use of hydroxychloroquine are believed by 
many to represent intraepithelial deposition of 
the drug. The drug may reach the corneal 
epithelium by various routes, including the 
tear film or the limbal vasculature. Our report 
seems to support the possibility of the former. 
Finally, in our patient, the tear film crystalline 
deposits were a benign condition. They had no 
adverse effect on vision and did not cause 
ocular irritation. To date, neither keratopathy 
nor retinopathy has developed. 
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Iris vascular tufts or microhemangiomas are 
an uncommon cause of spontaneous hyphe- 
ma.'* They have been described as single or 
multiple vascular tufts of 15 to 150 um or more 
in size, usually bilateral, and best observed at 
the iris-pupillary border.'* The cause of these 
vascular anomalies is unknown, but one clini- 
copathologic report described a specimen with 
‘“neovascularization at the pupillary margin 
and mild chronic inflammatory cell infiltration 
in the iris.’”? We describe the treatment of an 
actively bleeding iris vascular tuft by photoco- 
agulation. 

A 61-year-old woman was initially examined 
in August 1985 complaining both of blurred 
vision and that the “colored part of the left eye 
was covered with blood.” She had first noted 
the blurred vision and blood eight hours earli- 
er. The patient had no history of ocular or 
systemic disease such as retinal vascular occlu- 
sion, iritis, diabetes, hypertension, or trauma. 
She was using no medications. Her visual acu- 
ity was 20/20 in both eyes, although the patient 
called the vision in the left eye “smoky.” Slit- 
lamp examination showed a 20% hyphema in 
the left eye with a steady, thin stream of blood 
flowing from the iris border at about the 
2 o'clock meridian. Intraocular pressure by ap- 
planation tonometry was R.E.: 16 mm Hg and 
L.E.: 35 mm Hg. There were multiple vascular 
tufts at the iris margin in both eyes; these were 
distributed at irregular intervals. No rubeosis 
was noted. Gonioscopy showed an open angle 
without synechiae or angle vessels. The other 
findings were unremarkable. Her blood pres- 
sure was 140/90. A complete blood cell count, 
prothrombin time, partial thromboplastin time, 
and blood glucose levels were normal. 

Because of the active bleeding and the in- 
creased intraocular pressure, immediate treat- 
ment was thought to be indicated. The left 
pupil was dilated with 1% cyclopentolate to 
move the bleeding site peripherally. An argon 
laser was then used to apply four 200-ym laser 
spots (240 mW for 0.2 second) to the iris bleed- 
ing point. This stopped the hemorrhaging. The 









Figure (Hagen and Williams). Iris fluorescein an- 
giogram of left eye showing vascular tufts on pupil- 
lary margin. 


patient was treated with timolol 0.5% twice 
daily and acetazolamide. 

The next day the vision was “clearer,” the 
intraocular pressure was 10 mm Hg, and the 
hyphema was less than 10%. The patient's 
ocular medications were discontinued. The 
hyphema cleared within four days without 
complications. Iris fluorescein angiography 
performed two months later confirmed the 
presence of microvascular abnormalities at the 
pupillary border of the iris (Figure). 

Most patients with iris vascular tufts are 
more than 40 years of age and have no associat- 
ed systemic disease, although some reports 
have included patients with diabetes, hyper- 
tension, or myotonic dystrophy.” Iris vascular 
tufts rarely bleed and those that do appear 
unlikely to rebleed.* Thus, the presence of iris 
vascular tufts in itself does not justify treat- 
ment. However, if the lesion is actively bleed- 
ing with resultant visual loss or increased in- 
traocular pressure, treatment is reasonable. 
Previous treatment regimens have included di- 
lation, bedrest, and bilateral patching.* Photo- 
coagulation of a vascular tuft after resolution of 
a hyphema has been described.’ Treatment of 
actively bleeding vascular tufts with a laser has — 
been discussed but angiographic documenta- ` 
tion of the lesions was lacking.* Our case con- ` 
firmed the efficacy of photocoagulation in ar- — 
resting bleeding from iris vascular tufts. 


{i 
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Adrenochrome deposits in the conjunctiva 
from long-term use of topical epinephrine can 
resemble a malignant melanoma. In most 
cases, a history of epinephrine use and the 
usually multiple, scattered nature of the 
adrenochrome pigmentary deposits help rule 
out melanoma. We recently observed a senile 
(scleral) plaque with dense adrenochrome 
staining that appeared as an isolated, large 
pigmented scleral lesion. The lesion resembled 
either a conjunctival melanoma or an extrascle- 
ral extension of a ciliary body melanoma. 

An 89-year-old woman was noted to have a 
3 x 3-mm densely pigmented, dark brown, 
slightly elevated scleral lesion adjacent to the 
temporal corneoscleral limbus in the left eye 
(Figure). The lesion was solidly and deeply 
embedded into the underlying sclera and was 
surrounded by superficial and deep vessels 
stopping at the borders of the mass. The con- 





Figure (Soong, McKenney, and Wolter). Slit-lamp 
appearance of adrenochrome-stained senile plaque. 


junctiva was absent over the lesion. This eye 
had been blind from a central retinal vein occlu- 
sion five years previously that led to severe 
rubeotic glaucoma. The eye also developed 
painful bullous keratopathy from the high in- 
traocular pressure and topical epinephrine in 
the left eye was prescribed. Four years later in 
November 1984, minimal pigmentation was 
noted by one of us (M.J.M.). In July 1985, the 
lesion underwent a drastic increase in size and 
pigmentation (Figure). Transillumination of the 
sclera overlying the ciliary body was unremark- 
able. The posterior pole could not be visualized 
by ophthalmoscopy because of diffuse corneal 
edema and a dense cataract. A B-scan ultrason- 
ogram showed no intraocular masses. The con- 
tralateral eye was normal except for a senile 
plaque on the temporal sclera. 

An excisional biopsy was done and the pig- 
mented mass was easily removed as a single 
solid plaque. Pathologic examination showed 
an acellular calcific structure with deep an- 
terior pigmentation, consistent with an 
adrenochrome-stained senile plaque. Although 
the mechanisms that led to the localized stain- 
ing of the senile plaque are unknown, it is 
possible that epinephrine breakdown products 
gained selective access to the unprotected, ex- 
posed senile plaque, and may possess an affini- 
ty for calcium. Despite the clear history of 
epinephrine use in this eye and the observation 
of a senile plaque in the contralateral eye, we 
were nevertheless wary of the large size and 
the deep extension of the pigmented mass into 
the sclera. 
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Rhinoscleroma is a chronic destructive gran- 
ulomatous disease of the nasal passages and 
respiratory tract caused by Klebsiella rhinosclero- 
matis, a gram-negative encapsulated rod. The 
disease is endemic in parts of Africa, Asia, and 
South and Central America, but rare cases have 
been reported in North Americans. Although 
usually confined to the nose, pharynx, and 
larynx, the granulomatous infiltration may oc- 
casionally spread upward via the nasolacrimal 
duct to the lacrimal sac and the inner canthus, 
or via the sinuses toward the orbit and the base 
of the skull. The diagnosis is suggested by the 
clinical pattern and the radiologic features and 
is confirmed by a positive culture or tissue 
biopsy specimen. Treatment consists of antibi- 
otics for active disease (streptomycin, tetracy- 
cline, or cephalosporin) and surgery to correct 
anatomic abnormalities in the inactive fibrotic 
stage. 

I report a case of rhinoscleroma that illustrat- 
ed the whole spectrum of possible ophthalmic 
complications in one patient. To the best of my 
knowledge, it is the first case of bilateral orbital 
involvement reported in the ophthalmic litera- 
ture. In April 1981, I examined a 35-year-old 
man suffering unilateral blindness and severe 
headaches in the frontotemporal region. Exter- 
nal examination (Fig. 1) disclosed telecanthus, 





Fig. 1 (Kestelyn). Bilateral orbital involvement ina 
patient with rhinoscleroma. 


bilateral exophthalmos, a swollen and enlarged 
nose, and ulcerating skin lesions at the inner 
canthus of the left eye and in the infraorbital 
region on the same side; epiphora was present 
in both eyes; the motility of the left eye was 
markedly restricted in all directions. 

Interpupillary distance was 92 mm. Hertel 
readings gave values of 26 mm for the right 
eye and 29 mm for the left. Visual acuity was 
20/20 in the right eye and light perception in 
the left eye. Slit-lamp examination of the ante- 
rior segment was unremarkable and the intra- 
ocular pressure was normal. Ophthalmoscopy 
showed atrophy of the left optic nerve head. 
X-rays showed a chronic inflammatory mass 
with pseudotumoral features, lateral displace- 
ment of the medial orbital wall, sinus involve- 
ment, and beginning intracranial invasion. A 
biopsy specimen taken from the granulating 
skin lesions confirmed the diagnosis of rhino- 
scleroma (Fig. 2). The patient was treated with 
streptomycin intramuscularly and tetracycline 
ointment for the skin lesions. His headaches 
disappeared and the skin ulcers healed after 
some weeks. The patient was then lost to 
follow-up. 

Ophthalmic complications in rhinoscleroma 
vary. Enlargement of the nasal cavity by the 
granulomatous masses causes lateral displace- 
ment of the medial orbital wall and subsequent 
telecanthus. Ascending invasion of the naso- 
lacrimal duct results in epiphora, scleroma of 
the lacrimal sac, and eventually granulations ‘at 
the inner canthus and the medial part of the 
eyelids. Invasion of the orbit from neighboring 
sinuses may lead first to exophthalmos and 





Fig. 2 (Kestelyn). Specimen from the granulating 
skin lesions showing accumulation of large vacuolat- 
ed macrophages, so-called Mikulicz cells, plasma 
cells, and Russel bodies, typical of rhinoscleroma. 
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later to optic atrophy and motility disturbanc- 
es. My patient exhibited all these features. 

Lubin and associates,’ who were the first to 
describe a case of unilateral exophthalmos 
caused by rhinoscleroma in the ophthalmic 
literature, mentioned three other cases of 
rhinoscleromatous spread to the orbit reported 
in the otolaryngologic literature.” Three other 
cases have been described, one bilateral case by 
Clifford (mentioned by Shaw and Martin‘ in the 
discussion of their own bilateral case), one by 
Badrawy,’ and one by Liomba and Hutt.’ Thus, 
mine appears to be the eighth case of 
rhinoscleromatous spread to the orbit and the 
third report of bilateral orbital involvement. 

It is important to be aware of this entity 
because it is an infectious and treatable dis- 
ease that misleadingly resembles a neoplastic 
process, 
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Silicone stents have been used in canalicular 
injury, nasolacrimal duct obstruction in in- 
fants, and in dacryocystorhinostomy to help 
maintain a patent passage. The tubes can be left 
in place for several months and are well tolerat- 
ed by most. The proper timing for silicone tube 
removal varies and if no complications develop 
they may be left in place for as long as 15 
months.’ Punctal erosion, one of the most fre- 
quent complications, probably results from a 
slow pressure necrosis of tissue in contact with 
the stent. The silicone stent should be removed 
when erosion is encountered. Other potential 
complications include marsupialization of the 
canaliculi, granuloma formation, corneal ero- 
sion or abrasion, and nasal irritation.” We 
report a case of complete erosion of both the 
upper and lower canaliculi and the common 
canaliculi. 

A 16-year-old girl with a history of nasolacri- 
mal duct obstruction of the left eye had under- 
gone an uncomplicated dacryocystorhinostomy 
with placement of a silicone stent at the age of 6 
years. Examination three months after surgery 





Fig. 1 (Jordan, Nerad, and Tse). Upper and lower 
canalicular erosion as well as erosion into common 
canaliculus (arrow). 
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remains intact with knot secured (arrow). 


showed a patent lacrimal system with a proper- 
ly positioned silicone stent. In August 1985, ten 
years after the initial lacrimal surgery, the pa- 
tient noticed that the “tubing” had come out of 
the nostril after she had wiped her nose. There 
had been no additional surgery or trauma to 
the area throughout this time. 

Examination of the left eye showed that both 
upper and lower canaliculi were completely 
marsupialized (Fig. 1). One could clearly see 
where the tube had eroded through the com- 
mon canaliculus and into the nasolacrimal sac 
(Fig. 1, arrow). Dye disappearance testing was 
normal in each eye. The tube itself was found to 
be intact (Fig. 2). 

When canalicular erosion is present, it is 
generally mild. This case illustrated how exten- 
sive the erosion can be. It could have been 
prevented easily if the stents had been re- 
moved at an earlier stage. 

To our knowledge, this is the first report of 
complete canalicular erosion caused by silicone 
stents. Surprisingly, the patient remained 
asymptomatic for ten years, despite extensive 
erosion. We recommend watching for punctal 
erosion postoperatively and removing the stent 
before extensive canalicular erosion occurs. 
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Extracapsular cataract extraction has become 
the predominant method of cataract surgery in 
the United States. Residual anterior capsular 
tags after the anterior capsulotomy may pose 
problems during the aspiration of cortical ma- 
terial. The tags may become engaged in the 
aspiration port and clog the irrigation- 
aspiration unit. Additionally, tearing of the tag 
is to be avoided because it can lead to breaking 
of the zonules. 

We have found the following technique to be 
useful for the excision of residual anterior cap- 
sular tags. The aspiration port of the unit en- 
gages the tag, putting it on mild stretch. An 
intraocular scissors or a long Vannas scissors is 
then put into the anterior chamber to excise the 
tag. The unit is then removed from the eye 
while in the aspiration mode, thus the tag is 
still engaged. 

This technique avoids the need for special 
hooks?” that risk zonular disruption. Also, this 
method allows easier engagement of the tag 
than use of a forceps because the mobile tag 
may float away from the grasp of the forceps.’ 
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The Parks three-step test! identifies the weak 
muscle in a patient who has a vertical misalign- 
ment (hypertropia) caused by a recently ac- 
quired weakness of a single vertically acting 
muscle. Such patients may assume a particular 
head position to lessen the deviation and allow 
for fusion. There is a simple way to remember 
the head position resulting from a single verti- 
cally acting muscle palsy. The following sche- 
matic is particularly helpful in teaching and 
testing situations. 

First, either draw or imagine a simple face 
with two large circles representing the eyes and 
a smaller circle between the two representing 
the nose. Next, draw a curved arrow over one 
eye to represent the torsional action of the 
weak muscle. Finally, draw an arrow pointing 
in the direction of the diagnostic position of 
gaze for the muscle in question. For example, 
the right superior oblique muscle is an intorter 
and its diagnostic position of gaze is down and 
in. Therefore, to determine the head position 
that a patient with a right superior oblique 
muscle palsy would assume to lessen the devia- 
tion, one would use the schematic shown in the 
Figure. The two arrows point to the direction 
the head would assume. The patient would 
have his chin down with a left head turn depict- 
ed by the arrow pointing down and in, and a 
left head tilt, depicted by the curved arrow 
drawn clockwise in the schematic. This sche- 
matic works for any palsy of the vertically 
acting muscles. 

The principle is that the patient’s head moves 
in the main field of action of the weak muscle, 
thereby receiving the minimal amount of im- 
pulse to contract. This assumes that the pa- 
tient’s head is not held in a position that results 
in maximal separation of images.’ 

I have found this to be an easy and quick way 
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Figure (Vrabec). Arrows depict head position in a 
right superior oblique muscle palsy. 


to recall a patient's head position if a single 
cyclovertically acting muscle is palsied. This 
holds true only if the palsy is acute and not 
complicated by restrictions or previous opera- 
tions. 
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A Modification of the Kerrison 
Rongeur 


Bradley N. Lemke, M.D., 

Stephen A. Wexler, M.D., 

and John J. Woog, M.D. 

Departments of Opthalmology, University of Wis- 
consin Health Sciences Center (B.N.L. and S.A.W.) 
and the Massachusetts Eye and Ear Infirmary 
(.J.W.). 

Inquiries to Bradley N. Lemke, M.D., Department of 
Ophthalmology, University of Wisconsin Health Sciences 
Center, 600 Highland Ave., Madison, WI 53792. 

The Kerrison rongeur is commonly used to 
enlarge the bony osteotomy in dacryocystorhi- 
nostomy. The long neck and cutting tip of this 
instrument make it ideally suited for this pur- 
pose. However, bony debris can clog the tip, 
causing poor cutting action and necessitating 
frequent cleaning. We have modified the Kerri- 
son rongeur™ in such a way as to facilitate this 
cleaning, thereby eliminating the problem. 

Our modification of the Kerrison rongeur 
involves placement of a hole in the tip so that 
an obturator of slightly less diameter can be 
used to clear the tip of any debris (Figure). If 
two of these instruments are used at one time, 
the operating room technician can be clearing 
one of the instruments of debris while the 
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“Available from the Storz Instrument Company, St. 
Louis, MO 63122. Catalog numbers SP7-27754 (small) 
and SP7-27754A (large), 
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Figure (Lemke, Wexler, and Woog). The modified 
Kerrison rongeur with obturator in position for clear- 
ing the tip of debris. 


surgeon is using the other. This speeds the 
creation of the bony osteotomy and avoids 
particles of bone near the operative field. 


A Disposable Cystotome-Cannula 


Michael B. Rumelt, M.D. 


Inquiries to Michael B. Rumelt, M.D., Suite 231 East, 
777 S. New Ballas Rd., St. Louis, MO 63141. 

I use a standard 1-cc tuberculin syringe and 
needle (without the plunger} as a disposable 
cystotome-cannula unit. It is used to produce 
an anterior capsulotomy in planned extracap- 
sular cataract extractions. 

Simply remove the plunger from the syringe 
and insert the male end of the infusion line into 
the barrel of the syringe, which is a perfect fit 
(Figure). Next, use a heavy needle holder to 
shape the needle into a gentle curve and then 
bend the needle tip into a cystotome. A sharp 
bend in the needle reduces the cross-sectional 
area, slowing the infusion rate. A gentle curve 
maintains the flow at normal rates. If needed, 
the flange (for index and middle fingers) can be 
broken off easily. Before use, the tip of the 
cystotome should point down toward the floor 
with the surgeon’s grip relaxed, so that torque 
of the infusion tubing does not rotate it upward 
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Figure (Rumelt). Disposable cystotome-cannula 


unit. 
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into the corneal endothelium if the surgeon’s 
grip is relaxed during the procedure. 

This low-cost device is available at most hos- 
pitals, is easy to use, and is cost-effective. Also, 
if the normal cannula is lost, this device is a 
good last-minute substitute. 
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HTLV-II Screening by Eye Banks 


EDITOR: 

In their recent article, “Isolation of human 
T-cell leukemia/lymphotropic virus type IH 
from the cornea” (Am. J. Ophthalmol. 
101:149, Feb. 1986), S. Z. Salahuddin, A. G. 
Palestine, E. Heck, D. Ablashi, M. 
Luckenbach, J. P. McCulley, and R, B. 
Nussenblatt made an observation of great po- 
tential signficance to ophthalmology in gener- 
al as well as to eye banking and corneal trans- 
plantation specifically. 

The issue of the potential for the transmis- 
sion of AIDS through the grafting of corneal 
tissue has been of central importance to or- 
ganized eye banking for the past two years. 
The Eye Bank Association of America estab- 
lished the definitive and accepted medical 
standards for eye banking over five years ago. 
In July 1985, the Medical Standards Commit- 
tee of the Eye Bank Association, whose task it 
is to update the standards and certify member 
eye banks, advised member banks to initiate 
serologic screening programs for HTLV-HI 
virus in donors of corneal tissue, even though 
the virus had not been demonstrated in ocu- 
lar tissues at that time. In addition, it was 
recommended that all donors from known or 
suspected groups at high risk for AIDS be 








confirmed as seronegative for HTLV-II before 
tissue from these donors was distributed. 
With the subsequent demonstration of 
HTLV-II virus in the tears and conjunctiva of 
HTLV-HI-positive individuals," the Eye Bank 
Association made screening by eye banks 
mandatory for all donors of surgically desig- 
nated tissue. In addition, the Eye Bank Asso- 
ciation prohibited the use of tissue from do- 
nors in known or suspected high-risk groups 
regardless of serotesting results. These steps 
were taken with the support of the Commit- 
tee on Eye Banks of the American Academy of 
Ophthalmology. The mandatory screening 
program was announced in October 1985 and 
went into effect nationwide on Jan. 8, 1986, 
insuring that the donors of all tissue distrib- 
uted for surgical use are first screened for 
HTLV-II antibody. 

The requirement for AIDS screening has 
had a profound impact on the logistics and 
practice of eye banking in the United States 
and Canada. The need to obtain serum along 
with the corneal tissue has required a new 
approach to the eye donor. A challenging set 
of ethical and legal issues have developed 
around the role of the eye bank in identifying 
seropositive individuals. And finally, there is 
the recognition that there will be some de- 
crease in the availability of donor tissue, since 
serum may not be available in all cases and 
since positive and false-positive enzyme- 
linked immunosorbent assays (ELISA) will di- 
minish the potential donor pool. Habituation 
to the new demands on eye banking and the 
development of better testing techniques will, 
we believe, make this diminution in available 
tissue of minimal significance. 

Organized eye banking has taken these 
steps at a time when much is still to be 
learned about the transmissibility of AIDS. To 
date, fortunately, there has been no report of 
AIDS transmission through corneal transplan- 
tation. Nonetheless, the Eye Bank Association 
of America and the Committee on Eye Banks 
of the American Academy of Ophthalmology 
have called upon North American eye banks 
to demonstrate responsibility for the welfare 
of corneal recipients by exercising every cau- 
tion until all the facts are known. As 
Salahuddin and associates aptly pointed out, 
we still do not know the minimal infectious 
dose of HTLV-III, nor do we know the preva- 
lence of the virus in the corneas of sympto- 
matic and asymptomatic HTLV-III-positive in- 


dividuals. In short, we do not know if the 
disease is transmissible through the cornea, 
despite the demonstration of the virus in the 
cornea in this important case. Nonetheless, 
organized eve banking has opted to lean to 
the side of greater caution until more defini- 
tive information is available. We hope the eye 
banking system will demonstrate resilience as 
new data are gathered to guide our clinical 
practice. 

We encourage the authors to continue their 
investigation of the questions raised by this 
case. In the interim, American eye banks will 
continue to maintain strict medical standards 
in the interest of all transplant recipients. 

MARK J. MANNIS, M.D. 

Chairman, Medical Standards Committee, 
Eye Bank Association of America 
FREDERICK S. BRIGHTBILL, M.D. 
Chairman, Committee on Eye Banks, 
American Academy of Ophthalmology 
THOMAS J. MOORE 

President/C.E.O., 

Eye Bank Association of America, 
Washington, D.C. 





References 





1, Fujikawa, L. S., Salahuddin, S. Z., Palestine, 
A. G., Masur, H., Nussenblatt, R. B., and Gallo, 
R. C.: Isolation of human T-cell leukemia/lympho- 
tropic virus type IH (HTLV II) from the tears of a 
patient with acquired immune deficiency syndrome 
(AIDS), Lancet 2:529, 1985. 

2. Fujikawa, L. S., Salahuddin, S. Z., Ablashi, D., 
Palestine, A. G., Masur, H., Nussenblatt, R. B., and 
Gallo, R. C.: Human T-cell leukemia/lymphotropic 
virus type Hl in the conjunctival epithelium of a 
patient with AIDS. Am. J. Ophthalmol. 100:507, 
1985. 








Neovascular Glaucoma After 
intracapsular and Extracapsular 
Cataract Extraction in Diabetic Patients 


EDITOR: 

In their article, ‘“Neovascular glaucoma 
after intracapsular and extracapsular cataract 
extraction in diabetic patients” (Am. J. Oph- 
thalmol. 100:637, Nov. 1985), L. S. Poliner, 
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D. J. Christianson, R. F. Escoffery, A. E. 
Kolker, and M. E. Gordon make the following 
statement: “The finding of a lower rate of 
neovascular glaucoma after extracapsular ex- 
traction with preservation of an intact posteri- 
or capsule suggests that this technique should 
be the method of choice for cataract extraction 
in the diabetic population.” To evaluate more 
fully the authors’ claim, a more detailed analy- 
sis of the data would be helpful. For example, 
the intraoperative findings in Group 3 (eyes 
that underwent ‘extracapsular extraction with 
primary capsulotomy’’) were not detailed. It 
is possible that eyes in Group 2 (those with 
preservation of “an intact posterior capsule’) 
may have had less surgical manipulation and 
associated trauma. It would be interesting to 
know if these eyes suffered loss of vitreous, 
rupture of zonules, or some added manipula- 
tions of the iris. Such data may be difficult to 
retrieve because, apparently, none of the au- 
thors were present at the time of cataract ex- 
traction in any of these cases. It is also worth 
noting that the complication of neovascular 
glaucoma occurred in only two eyes in Group 
3. As Ederer’ suggested, the authors did com- 
pare the preoperative status of eyes between 
the two groups. However, it would be inter- 
esting to know if there were any preoperative 
findings in these two cases that might have 
indicated more advanced posterior segment 
abnormalities compared to other cases within 
the same group. One still wonders whether 
the prognosis is worse for diabetic eyes after 
extracapsular extraction and primary 
capsulotomy or intracapsular extraction 
(Group 1). Because of the smaller number of 
patients in Group 3, the difference in the inci- 
dences of neovascular glaucoma was not as 
statistically significant between Group 2 and 
Group 3 as it was between Group 2 and 
Group 1 (patients undergoing intracapsular 
surgery). 

None of the patients who underwent secon- 
dary capsulotomy at some later time during 
the follow-up period developed neovascular 
glaucoma. Presumably, at the time of secon- 
dary capsulotomy, such eyes would be subject 
to much less concurrent surgical trauma and 
postoperative inflammation. Perhaps an 
angiogenesis factor, if it exists, is liberated in 
much more abundance or has greater access 
to the anterior segment at the time of cataract 
extraction with a concurrent disruption of the 
posterior capsule, than when the capsule is 


opened later as a secondary procedure. The 
authors are to be congratulated on an excel- 
lent contribution. I suspect that further stud- 
ies will support the protective effects of leav- 
ing an intact posterior capsule at the time of 
extracapsular cataract extraction in diabetic 
patients. 

DAVID M. REIFLER, M.D. 

Grand Rapids, Michigan 
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Reply 


EDITOR: 

We thank Dr. Reifler for his interest and 
comments concerning our study. The study 
was a retrospective analysis of the rate of de- 
velopment of neovascular glaucoma in a pop- 
ulation of diabetic patients followed up by 
Retina Consultants, Ltd., and subjected to 
cataract extraction by various techniques. Cat- 
aract surgery was performed by referring 
physicians, and our ability to estimate rates of 
intraoperative complications depended on the 
availability of this information in the patient’s 
charts because these data were collected retro- 
spectively. Of complications reported, four 
eyes (2.5%) in Group 1 (intracapsular extrac- 
tion) and one eye (5.5%) in Group 3 (extra- 
capsular extraction with primary capsulo- 
tomy) suffered vitreous loss, and one of those 
eyes in Group 1 progressed to neovascular 
glaucoma. Although it seems reasonable that 
iris manipulation would be more common 
with the extracapsular extraction technique, 
we cannot address this question adequately 
because of the small sample size in Group 3. 

Seventeen eyes subjected to extracapsular 
extraction and primary capsulotomy constitut- 
ed Group 3. Two eyes progressed to neovas- 
cular glaucoma, while 15 eyes did not pro- 
gress to neovascular glaucoma during the 
two-year follow-up period. Mean patient age 
and mean duration of diabetes were similar 
between these two subsets of Group 3. One 
eye (50%) progressing to neovascular glauco- 
ma had preoperative proliferative retinopa- 
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thy, while three eyes (20%) not progressing to 
neovascular glaucoma had preoperative pro- 
liferative retinopathy (P = .52). Both eyes 
(100%) progressing to neovascular glaucoma 
had received preoperative photocoagulation 
or cryoablation, while seven eyes (47%) not 
progressing to neovascular glaucoma received 
preoperative treatment (P = .205). Statistical 
significance was assessed by Fisher’s exact 
test.! It is obvious that the sample size was 
too small to provide adequate statistical 
power, and, therefore, these results were not 
reported for Group 3 in the published manu- 
script. 

Those eyes which underwent extracapsular 
extraction and subsequent secondary 
capsulotomy constituted Group 4. This group 
consisted of only eight eyes, and the time 
from performance of cataract extraction to 
secondary capsulotomy averaged 10.4 months 
(range, one to 22 months). No eye in this 
group progressed to neovascular glaucoma 
following secondary capsulotomy but again 
the small sample size makes it difficult to 
make statistical inferences. As the study is 
updated and more eyes are included in Group 
4, a statistical comparison between these eyes 
and those undergoing intracapsular extraction 
or extracapsular extraction with primary cap- 
sulotomy will become possible. At this time, 
however, no inference can be made as to 
whether secondary capsulotomy at a later 
time after cataract extraction reduces the risk 
for developing neovascular glaucoma. Be- 
cause a large number of diabetic patients may 
develop capsular opacification after extracap- 
sular extraction with an intact posterior cap- 
sule, the question of the risk of neovascular 
glaucoma after secondary capsulotomy must 
be addressed. Such a study is currently in 
progress. 

LON S. POLINER, M.D. 

DANA J. CHRISTIANSON, M.D. 
RICHARD F. ESCOFFERY, M.D. 
ALLAN E. KOLKER, M.D. 

MAE E. GORDON, PH.D. 

St. Louis, Missouri 
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Recurrences and Bilaterality in the 
Multiple Evanescent White-Dot 
Syndrome 


EDITOR: 

The multiple evanescent white-dot syn- 
drome was originally described as a unilateral 
disease of young patients.’ The ocular 
findings included reduced visual acuity, mul- 
tiple white dots at the level of the retinal 
pigment epithelium or deep retina, vitreal 
cells, retinal pigment epithelial granularity in 
the macula, and abnormalities of the electro- 
retinogram and early receptor potential. Fluo- 
rescein angiography during the acute phase 
showed early hyperfluorescence of the white 
dots, then late staining. 

In their article, “Recurrences and bilateral- 
ity in the multiple evanescent white-dot syn- 
drome (Am. J. Ophthalmol. 100:29, July 
1985), T. M. Aaberg, R. V. Campo, and L. 
Joffe described two patients with recurrences 
and two patients with bilateral acute involve- 
ment. In both of the bilateral cases, the clini- 
cal appearance of the eyes was asymmetric, 
and the less involved eye was asymptomatic. 

We recently examined a 14-year-old girl 
who had a two-month history of decreased 
central visual acuity in her right eye. She de- 
nied any antecedent illness. Her visual acuity 
was R.E.: 20/20 —2 and L.E.: 20/15. Amsler 
grid testing in the right eye showed central 
and paracentral relative scotomas. Color vi- 
sion, tested by Ishihara plates, and pupillary 
responses were normal. There was no anterior 
segment or vitreal inflammation. The right 
fundus showed granularity of the foveal reti- 
nal pigment epithelium and few subtle white 
dots at the level of the retinal pigment epithe- 
lium or deep retina in the temporal macula. 
The optic disk was normal. The left optic disk 
and macula were normal but the midperipher- 
al fundus had scattered subtle deep white 
dots. On fluorescein angiography, there were 
focal areas of leakage with late staining corre- 
sponding to the white dots. One month later, 
the patient was examined again. She was 
asymptomatic and the visual acuity was 20/15 
in both eyes. The white dots in the retina had 
faded and were only barely perceptible. 

We believe this patient represents a mild 
bilateral case of the multiple evanescent 
white-dot syndrome and we agree with 
Aaberg and associates that the disease may be 
present in a bilateral but asymmetric form. 
We are aware of at least two additional unre- 
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ported cases of bilateral involvement noted by 
other investigators. Some of the findings in 
these cases were also subtle, particularly in 
the asymptomatic eye. To date we have not 
noted recurrences in any of our reported 
cases,’ although many of these patients have 
been lost to follow-up. 
ROGER J. MEYER, M.D. 
LEE M. JAMPOL, M.D. 
Chicago, Illinois 
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Reply 


EDITOR: 

We were most interested to receive the com- 
munication of Drs. Meyer and Jampol regard- 
ing their continued experience with the multi- 
ple evanescent white-dot syndrome, because 
Dr. Jampol was the first to recognize this syn- 
drome as a specific entity and has the greatest 
experience with the disorder. As experience 
accumulates with the entity, undoubtedly 
new manifestations of its expression in afflict- 
ed individuals will be found. As indicated, 
the variability between expression within a 
single individual as well as between different 
individuals requires the observer to be most 
astute in recognizing the syndrome and its 
manifestations. 

THOMAS M. AABERG, M.D. 
Milwaukee, Wisconsin 
RANDY V. CAMPO, M.D. 
Phoenix, Arizona 
LEONARD JOFFE, M.D. 
Tucson, Arizona 








Comparison of the Effects of Viscoat 
and Healon on Postoperative 
intraocular Pressure 


EDITOR: 

The summary of the article, “Comparison 
of the effects of Viscoat and Healon on post- 
operative intraocular pressure” (Am. J. Oph- 
thalmol. 100:377, Sept. 1985), by B. A. Barron, 
M. Busin, C. Page, D. R. Bergsma, and H. E. 


Kaufman, states that “No prophylactic intra- 
operative or postoperative ocular hypotensive 
agents were used.” In the Subjects and Meth- 
ods section, the authors state, “some patients 
received intravenous mannitol preopera- 
tively.” Doesn't this seem somewhat contra- 
dictory? 

The Subjects and Methods section states 
that in one-half the cases the anterior capsul- 
otomy was performed with a viscoelastic ma- 
terial, while in the other half it was done with 
balanced salt solution. Since this, of necessi- 
ty, requires the additional use of a viscoelas- 
tic substance, it seems that this should be 
separated out in the evaluation of the data. 

KENNETH J. HOFFER, M.D. 
Santa Monica, California 


Reply 


EDITOR: 

In response to Dr. Hoffer’s letter, we do not 
find any contradictory statements regarding 
the use of mannitol. We recognize that manni- 
tol is a hypotensive agent. It was used preop- 
eratively in ten patients (five patients in the 
Viscoat group and five patients in the Healon 
group). It was not used intraoperatively or 
postoperatively in any of the patients. Our 
concern that preoperative mannitol may have 
affected the postoperative pressure led us to 
include the number of patients who received 
it in Table 1. Patients who received preopera- 
tive mannitol did not have a lower incidence 
of increased intraocular pressure than pa- 
tients who did not receive it. 

There was a tendency to use more visco- 
elastic substance when it was used for the 
anterior capsulotomy in addition to implanta- 
tion of the intraocular lens, although the dif- 
ference was not statistically significant. We 
did not separate this out in the evaluation of 
the data because the viscoelastic substances 
were aspirated with an automated irrigation- 
aspiration system at the end of surgery. The 
mean amount of viscoelastic substance used 
in patients who developed postoperative in- 
creases in intraocular pressure was not signif- 
icantly larger than the mean amount used in 
patients who did not. 

BRUCE A. BARRON, M.D. 
MASSIMO BUSIN, M.D. 
CATSY PAGE, B.S. 

DONALD BERGSMA, M.D. 
HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 
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A Clinical Study of Contact-Lens- 
Related Keratoconus 


EDITOR: 

In their article, “A clinical study of contact- 
lens-related keratoconus” (Am. J. Ophthal- 
mol. 100:543, Oct. 1985), J. S. Nauheim and 
H. D. Perry implied that the individual de- 
scribed developed keratoconus as a result of 
wearing hard contact lenses over two de- 
cades. The case history does not support the 
implied conclusion that hard contact lenses 
do or ever did produce keratoconus. How do 
we know that this individual would not have 
developed keratoconus without the contact 
lenses? There is no evidence that a contact 
lens was placed on one eye while the other 
eye was untreated, and that the eye with the 
contact lens would have been the only eye to 
develop keratoconus. In this particular case, 
both eyes developed keratoconus after both 
eyes wore the contact lenses. Even the au- 
thors admit that they did not know if the 
individual would have developed keratoconus 


if both eyes were not given hard contact lenses. 


We do know that from the development of 
keratoconus there comes a certain point at 
which the individual does develop keratoco- 
nus whether he or she uses eyeglasses or 
hard contact lenses. 

Because the issue may become academic in 
the future because of the continued accept- 
ance of soft contact lenses, which account for 
over 80% of all new contact lens fittings, we 
may not ever know whether hard contact 
lenses do create keratoconus in a minority of 
patients. With the advent of better toric soft 
contact lenses, which is one of the few rea- 
sons why people fit hard contact lenses for 
the cylinder correction, we will see fewer 
hard contact lenses being used in the future. 

NEIL M. KOREMAN, M.D. 
Hialeah, Florida 


Reply 


EDITOR: 

We agree with Dr. Koreman that the occur- 
rence of keratoconus in contact lens wearers 
does not imply a causal relationship. Indeed, 
this was clearly discussed in our paper. For 
this reason we used the term “‘contact-lens- 
related keratoconus” and not contact-lens- 
caused keratoconus. It was, however, pointed 
out that if the relationship was incidental 
rather than causal, there should be more re- 
ports of this association in soft contact lens 
wearers than existed at the time of our report. 

JACK $. NAUHEIM, M.D. 
HENRY D. PERRY, M.D. 
Rockville Center, New York 


Observations on the Retinopathy of 
Prematurity 


EDITOR: 

In my article, “Observations on the retinop- 
athy of prematurity” (Am. J. Ophthalmol. 
100:164, July 1985), I omitted a line in the 
material submitted to THE JouRNAL. The pub- 
lished description of stage 1 (p. 164) read: 
“This anatomic landmark [the demarcation 
line] does not represent active disease.” 

The corrected version should read: “Mild 
vascular changes which may be apparent 
prior to the development of the demarcation 
line do not themselves represent active di- 
sease. The demarcation line is the first stage 
of the new classification.” 

ARNALL PATZ, M.D. 
Baltimore, Maryland 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Refractive Corneal Surgery, 2nd ed. Edited by 
Donald R. Sanders, Robert F. Hofmann, and 
James J. Salz. Thorofare, Slack Inc., 1986. 574 
pages, index, illustrated. $125 


Reviewed by RONALD E. SMITH 
Los Angeles, California 


The editors of this book have compiled a 
most up-to-date and comprehensive review of 
refractive surgery. A practical classification of 
refractive procedures sets the stage for the 
reader. Radial keratotomy and related proce- 
dures such as wedge resection and relaxing 
incisions occupy about 70% of the book. Much 
shorter chapters on epikeratophakia, kerato- 
phakia, and keratomileusis, and intracorneal 
lenses and other alloplastic procedures com- 
plete the text. This is probably a reasonable 
distribution of space since more information is 
available about radial keratotomy and there is 
more general interest in this procedure than in 
the others. 

The chapters on radial keratotomy provide 
the reader with complete coverage of the topic. 
Beginning with a history, the section progress- 
es through practical medicolegal aspects, in- 
formed consents, patient selection and coun- 
seling, preoperative evaluation, details of 
surgical techniques (including information on 
various pachymeters and other special instru- 
ments), and postoperative care. A review of 
laboratory research in the field is also included. 

The chapters on results and complications 
are themselves worth the price of admission. 
Results of various series, including those of the 
PERK study, are compared. The complications 
are discussed in an appropriately lengthy chap- 
ter and include corneal ulcers, endophthalmi- 
tis, and cataracts. Recent reports emphasizing 
corneal infections and progressive hyperopia 
are not stressed, but most of these were not 
available at press time. 

There are, however, some serious shortcom- 
ings in this section. Clinical data supporting 
the discussion of surgical correction of congen- 
ital or idiopathic astigmatism are lacking. „The 
reader should not be lulled into a false sense of 
security about the efficacy of radial corneal 
incisions for astigmatism. The author of one 
chapter states, ‘‘the fact that whole careers are 
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being based upon very little data indicates that 
without further scientific research, the inves- 
tigators... are building castles upon quick- 
sand.” Another correctly comments that “there 
are virtually no published clinical reports de- 
scribing the effectiveness of these new pat- 
terned keratotomies in correcting congenital 
astigmatism.” Unfortunately, these disclaim- 
ers come late in their respective chapters; read- 
er, beware. 

Various nomograms and guides for predict- 
ing the results and effects of radial keratotomy 
are extensively reviewed. It is difficult to assess 
the value of these as many programs are based 
on peripheral redeepening, which is not recom- 
mended by many radial keratotomy surgeons. 
As stated in the chapter, surgeons should be 
aware that when they buy predictability soft- 
ware, they are buying a surgical technique. The 
problems is that it is difficult to determine in 
some cases exactly what technique is being 
used or recommended. 

A thorough and excellent discussion of relax- 
ing incisions and wedge resections, is, unfortu- 
nately, overwhelmed by a review of the Ruiz 
procedure for the correction of postkera- 
toplasty astigmatism. While this procedure or 
one of its modifications is still used by some 
corneal surgeons, it has been abandoned by 
many others because of its relative unpredicta- 
bility and tendency for large overcorrections. 

The chapter on postoperative management of 
radial keratotomy makes some statements that 
should be backed by data or omitted in the next 
edition. In a section on “Regression Enhance- 
ment,” the author states that “there are stan- 
dard means presently available to reduce an 
overcorrection in radial keratotomy.” This is 
followed by a discussion of the use of antiglau- 
coma therapies to reduce intraocular pressure 
or induce myopia (miotics). Use of systemic 
medications such as acetazolamide are dis- 
cussed and even marijuana is mentioned as a 
“potential agent in excessive regression with 
low intraocular pressure in the face of well 
executed radial keratotomy.” Neither drug is 
recommended, however. No references are 
given for any of this discussion and such post- 
operative care should not be considered “stan- 
dard.” This type of underdocumented and un- 
referenced information interspersed among 
otherwise excellent and well referenced re- 
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views make it mandatory that the reader of this 
text be vigilant. 

Section II reviews the current status of epike- 
ratophakia. Techniques and results for adult 
aphakia, myopia, and keratoconus are pre- 
sented, as are results in aphakic children. 
These sections are as up-to-date as possible for 
a text of this type and there is a good descrip- 
tion of the techniques. Because relatively few 
patients have had these procedures and the 
follow-up is short, the precise role of epikera- 
tophakia in the armamentarium of the general 
ophthalmologist is uncertain. Indications for 
the various techniques continue to change as 
the field evolves; for example, the authors be- 
lieve that pediatric epikeratophakia should be 
considered a secondary procedure rather than 
a primary procedure at the time of the original 
congenital cataract surgery. It is likely that 
similar changes in indications will occur in the 
future. 

The section on keratophakia and keratomi- 
leusis reviews selection of patients, operative 
techniques, and complications. Unfortunately, 
there are few published reports of results. As 
the authors point out, there is only one pro- 
spective clinical evaluation of myopic keratomi- 
leusis although the procedure has been per- 
formed for several years. It is stated that there 
are fewer than ten refractive surgeons in the 
United States performing myopic keratomileu- 
sis on a regular basis because of the expense of 
the equipment and the expertise and practice 
needed to perform the surgery. This makes this 
a less attractive alternative surgical approach 
for most ophthalmologists. However, this sec- 
tion will be of value to specialists interested in 
cryolathe techniques. An interesting chapter 
on homoplastic keratomileusis is included. 
This technique uses a donor cornea (rather than 
the patient’s) for preparation of the lenticule. 
Although this is interesting, few cases (less 
than 25) are discussed in this chapter and no 
conclusions or generalizations can really be 
made except to state that the procedure is 
under investigation. Even at that, complica- 
tions such as interface foreign bodies, delayed 
epithelialization, and infection have occurred. 

The last section is devoted to intracorneal 
lenses and other alloplastic refractive kerato- 
plasty procedures. Implantation of intracorneal 
hydrogel implants and polysulfone intracorne- 
al lenses is discussed. Some of the latter have 
been placed in humans with some success, but 
by no means should these be considered stan- 


dard techniques. The preliminary results of 
these various new procedures are interesting, 
however. 

Overall, I was impressed with the thorough- 
ness of this text, especially the parts on radial 
keratotomy. The book suffers from the same 
problems as any text written about a fast- 
evolving field, but does provide the latest infor- 
mation on refractive surgery. It is recommend- 
ed reading for anyone interested in this field 
with the caveat that the reader maintain a 
critical eye toward differentiating fact from an- 
ecdote. 


Human Experimentation. A Guided Step Into the 
Unknown. By William A. Silverman. New York, 
Oxford University Press, 1985. 204 pages, index, 
illustrated. $29.95 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


This book is far more than its title implies. 
The author was formerly professor of pediatrics 
at the College of Physicians and Surgeons at 
Columbia University and participated actively 
in the randomized clinical trial for evaluating 
some of the new treatments for premature in- 
fants at the Babies Hospital. He discusses the 
problems of randomized clinical trials with fre- 
quent reference to the retrolental fibroplasia 
experience. His catalog of obstacles that must 
be overcome to make a modest gain is impres- 
sive. The book, though, is more than a discus- 
sion of human experimentation. It is the obser- 
vations of a wise and humane physician 
sensitive to the demands of medical care and 
medical investigation. 

Particularly indicative of the breadth of the 
book are the aphorisms and quotations scat- 
tered throughout. 

The advice of workers in fireworks factories: 
“It is better to curse the darkness/than to light 
the wrong candle.” 

From James Lind on an 18th century con- 
trolled trial: 


On the 20th of May, 1747, I took twelve patients in 
the scurvey aboard the Salisbury at sea. Their cases as 
similar as I could have them... Two of these were 


ie 


Vol. 101, No. 3 


ordered a quart of cider a day. Two others took twenty 
five gutts of elixir vitriol... Two others took two 
spoonsfuls of vinegar . . . Two were put under a course 
of sea water. Two others had each two oranges and one 
lemon given them each day... The two remaining 
took the bigness of a nutmeg . . . The consequence was 
the most sudden and visible good were perceived from 
the use of the oranges and lemons. 


With the fragmented and frequent publica- 
tion of the results of clinical trials in ophthal- 
mology, I found particularly interesting 
Silverman’s statement concerning eligibility for 
enrollment. 


There is simply no satisfactory way to resolve all of 
the uncertainties introduced when studies are conduct- 
ed in patients who are selected on the basis of subjec- 
tive criteria. Each extrapolation of results (from ‘‘pa- 
tients enrolled”, to “patients eligible”, to “patients in 
this class’’) is hemmed in with difficulties. Neverthe- 
less, it is important to recognize the problems and to 
make some attempt to describe their scope. A full 
accounting of eligible patients who were not enrolled 
should be provided in reports of clinical studies with a 
warning that such missing patients may differ in some 
systematic way from participants. When there are 
many exclusions prior to enrollment in a clinical trial, 
generalization of results is seriously weakened by un- 
certainty. 


From Edwin Way Teale: “You can prove al- 
most anything with the evidence of a small 
enough segment of time. How often in the 
search for truth, the answer of the minute is 
positive, the answer of the hour qualified, the 
answers of the year contradictory!” For those 
who follow clinical trials in ophthalmology, the 
checklist for the design of a randomized clinical 
trial compiled by Chalmers and associates 
(Controlled Clin. Trials 2:31, 1981) is helpful. 


Checklist for randomized clinical trial design 

1. Selection description—clear portrayal of 
patients studied 

2. Reject log—record of eligible population 
not accepted for the trial 

3. Withdrawals—dropouts listed by diagno- 
sis, treatment, and reason for withdrawal 

4. Therapeutic regimens defined—includes 
timing, amount of daily therapies and all (addi- 
tional) allowable therapies 

5. Control regimen—placebo appearance and 
taste 
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6. Masking procedures 

a. Randomization masking—unpredictability 
of upcoming treatment assignment 

b. Masking of patients—therapy unidentified 

c. Masking of physicians—therapy unidenti- 
fied 

d. Masking of physicians and patients— 
ongoing results of the trial are hidden 

7. Testing procedures 

a. Sizing the study—prior estimate of number 
of patients required (A, and risk levels a and $B) 

b. Distribution of pretreatment variables— 
known prognostic features by treatment cate- 
BOrY 

c. Evaluation of masking—physicians and pa- 
tients queried at the end of the study 

d. Compliance—objective methods of verify- 
ing conforming behaviour of patients and phy- 
sicians 

e. Biological equivalent—attempt to measure 
therapeutic agent in its active form (after ab- 
sorption or injection) 

8. Statistical analysis 

a. Statistical significance of end points—both 
test statistic and observed probability stated 

b. B estimate—discussion of Type II error 

c. Statistical inference—confidence limits, 
lifetable or time-series analysis, regression 
analyses or correlations 

9. Handling of withdrawals—convention 
adopted for withdrawals 

10. Side effects—report and discuss side ef- 
fects of therapies 

11. Retrospective analyses—post hoc analy- 
sis of results in sub-groups with due caution 
concerning conclusion 

12. Masking of statistician—presentation of 
data to analyst in coded form 

13. Problem of multiple looks—consider in- 
fluence of multiple analyses of accumulating 
data 

14. Supplementary data 

a. Dates of starting and stopping accessions 

b. Results of pre-randomization data analysis 
—evaluation of baseline comparability of study 
groups 

c. Tabulation of events employed as end- 
points for each treatment 

d. Timing of events—event times (e.g., out- 
comes, withdrawals) given to permit construc- 
tion of a plot of outcome against time. 


This volume is highly recommended for all 
who treat patients. 
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The Pupil. By E. Alexandridis. Translated by Terry 
Telger. New York, Springer-Verlag New York Inc., 
1985. 117 pages, index, illustrated. $29.90 


Reviewed by STEPHEN C. POLLOCK 
Baltimore, Maryland 


The importance of the pupil in the evaluation 
of patients with neurologic and ophthalmolog- 
ic disorders has long been recognized, and a 
vast amount of material has been written con- 
cerning its normal function and its participa- 
tion in pathologic processes. In this book, Pro- 
fessor Alexandridis has attempted to distill 
from this literature information that he consid- 
ers essential for the practicing ophthalmolo- 
gist, neurologist, and student. In addition, the 
book is an attempt by the author to provide a 
“concise” account of the most recent discover- 
ies relating to the anatomy and physiology of 
the pupillary pathways. 

The format is indeed concise. The 87 pages of 
text include a number of tables and illustra- 
tions. The large print allows easy readability 
and, in conjunction with an outline format and 
frequent illustrations, limits the amount of in- 
formation presented on each page to that 
which can be digested easily. The entire book 
can be read thoroughly in a matter of hours. An 
extensive list of references is provided at the 
end. 

Professor Alexandridis has performed much 
experimental work involving the relationship 
between the pupillary light reflexes and retinal 
function. The strongest sections of this book 
are those that cover this important and perhaps 
underappreciated material. There are other in- 
teresting sections as well, such as the discus- 
sion on corneal magnification of the size of the 
pupil, and the methods and instrumentation of 
viewing pupil size and reactivity. The inclusion 
of a section on pupillary disturbances related to 
systemic poisons is useful as a quick reference 
guide. 

Unfortunately, this book also has several 
shortcomings. There are substantial organiza- 
tional lapses in which a discussion of a particu- 
lar topic is clearly out of place; for example, 
comments on the relationship of visual acuity 
to pupil size appear in the middle of a section 
on pupillary light reflexes. There are also areas 
where a controversial topic is treated as if there 
is general agreement, as in the author's dis- 
cussion of physiologic pupillary unrest and hip- 
pus, considered by many investigators to be 


synonymous. Professor Alexandridis considers 
hippus a pathologic entity. Although most of 
the book reads smoothly, the anatomic descrip- 
tions in Chapter 1 are not always easy to fol- 
low, and several of the sections concerning the 
differential diagnosis of pupillary disturbances 
seem fragmented. This may reflect, in part, the 
translation of the English publication from the 
original German text. Errors of content not 
attributable to language difficulties are present 
as well, however, particularly in the third chap- 
ter concerning abnormalities of the pupil. 
Here, the author states that an afferent pupil- 
lary defect is usually “mild” in the early stage 
of ischemic optic neuropathy, that in papillede- 
ma the optic disk is ‘“merely swollen by transu- 
dation,” and that a homonymous hemianopia 
may be caused by a lesion of the optic chiasm. 
The author discusses the afferent pupillary de- 
fect primarily with respect to its importance in 
the diagnosis of retrobulbar neuritis, ignoring 
its more important role as a sign of an intracra- 
nial compressive lesion in a patient with de- 
creased vision and a normal fundus. These 
errors make this section of the book the weak- 
est overall. 

This text is a hybrid composed of basic sci- 
ence sections that are somewhat simplistic but 
relatively complete and clinical sections that 
are incomplete and, occasionally, inaccurate. 
Nevertheless, there is certainly something to 
be learned from its contents, which can be 
easily digested in a few hours. The beginning 
student may find this book a good place to start 
learning about the pupil. 


The History of Ophthalmology. Vol. 5. The Ren- 
aissance of Ophthalmology in the Eighteenth 
Century (Part Three). The First Half of the 
Nineteenth Century (Part One). By Julius 
Hirschberg. Translated by Frederick C. Blodi. 
Bonn, J. P. Wayenborgh Verlag, 1985. 392 
pages, index, illustrated. Series subscription $78 
per volume 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


This volume briefly concludes the history of 
18th century ophthalmology described in vol- 
umes 3 and 4 of this translation. The major 
portion is devoted to the first half of the 19th 
century. 
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My enthusiasm for this series and my admir- 
ation for Blodi’s scholarship and industry soar 
as I read each new volume of the series. To 
appreciate fully Blodi’s accomplishment, I fol- 
lowed volume 5 in Hirschberg’s original and 
again found it difficult going. It is not well 
organized; it is repetitive; the narration is com- 
plex. Those with German as a native language 
tell me that the syntax is complicated and 
difficult to follow. Some of the difficulties are 
evident in the translation: biographies are fol- 
lowed by unrelated histories of ophthalmic top- 
ics, there is overlapping of historic periods, 
and some biographies are fragmented. 

As one becomes familiar with Hirschberg’s 
peculiarities, though, his schemes become evi- 
dent. He assembled a vast panorama of oph- 
thalmic history, personalities, discoveries, 
treatments, successes, and failures. These were 
organized into a series of numbered entries. 
Interspersed are various histories of contempo- 
rary topics. 

The essays in Hirschberg provided here are 
extraordinary: the physiologic optics of Thom- 
as Young; perimetry, anatomy, the intracap- 
sular cataract extraction, bibliography of oph- 
thalmology, iritis, mydriatic drugs, fixation 
forceps, leeches and bloodletting, anesthesia, 
blepharoplasty, strabismus, and enucleation. 

There are major sections concerning the insti- 
tutions and personalities of Austria, Prague, 
Graz, Budapest, Göttingen, and Berlin. The 
woodcuts from Hirschberg that are slighted in 
the original are beautifully reproduced. The 
figures from the Wayenborough collection (the 
publisher) are superb. The misprints that 
marred the first volume have disappeared and 
the book is a joy. 


Surgical Anatomy of the Orbit. By Barry M. Zide 
and Glenn W. Jelks. New York, Raven Press, 
1985. 87 pages, index, illustrated. $65 


Reviewed by Marcos T. DOXANAS 
Baltimore, Maryland 


Changing concepts in ophthalmic plastic sur- 
gery necessitate a thorough understanding of 
eyelid and orbital anatomy. This volume at- 
tempts to clarify anatomic relationships appli- 
cable to this area. The authors state that the 
book is intended for the clinical surgeon, to 
allow a trial run the night before an operation. 


The book is divided into nine chapters con- 
centrating on various aspects of eyelid and 
orbital anatomy. It is in an atlas format, with 
132 illustrations consisting of 72 cadaver dis- 
sections, 45 paintings, and 15 schematic illus- 
trations. The fresh cadaver dissections are par- 
ticularly useful in the chapters on the eyelids, 
medial canthus, and lateral retinaculum. In 
other chapters, especially the sections on oste- 
ology, nerves, vessels, lacrimal system, and 
intracranial dissection, color paintings of excel- 
lent quality serve to simplify and highlight 
anatomic relationships. 

My main criticism of the book is its atlas 
format. The book’s text consists of legends for 
the illustrations. Although some legends are 
extensive, these do not fully develop and de- 
scribe anatomic and physiologic relationships 
within the orbit. Orbital anatomy is too com- 
plex for mere illustration; some narrative is 
required for clarification. Since the book is 
directed to the ‘clinical surgeon,” surgical ana- 
tomic concepts could have been explored in 
greater detail. In addition, some areas of orbital 
anatomy are poorly described. The nerves and 
vessels of the orbit are covered in four illustra- 
tions with brief discussions. In contrast, the 
forehead and cheek have 17 illustrations, with 
more complete legends. 

Despite these deficiencies, this book pro- 


_ vides excellent illustrations of the eyelids, me- 


dial canthus, and lateral canthus, which are of 
special interest to the surgeon performing oph- 
thalmic plastic surgery. This book, therefore, 
will be of particular value to surgeons who are 
not comfortable with these anatomic relation- 
ships. 


The Myopias. By Brian J. Curtin. Philadelphia, 
Harper & Row, 1985. 495 pages, index, illustrat- 
ed. $75 


Reviewed by EDWARD S. PERKINS 
Iowa City, Iowa 


Although myopia is one of the more common 
causes of blindness and ocular morbidity, oph- 
thalmologists have been inclined to dismiss it 
as a minor social nuisance and to regard those 
who do research on the subject as eccentric or 
worse. I hope this authoritative volume will 
help to redress the balance and restore respect- 
ability to the study of this common condition. 
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The author is well qualified to write this 
textbook, having been interested in the investi- 
gation of myopia and its practical management 
for many years. The first section of the book 
concerns the history of myopia, the develop- 
ment of the eye and the factors contributing to 
the refraction of the eye, the prevalence of 
myopia, hereditary and environmental influ- 
ences, and the optical considerations of its 
visual rehabilitation. 

In the second section the classification of 
myopia is considered and it is emphasized that 
a simple division into physiologic and patho- 
logic myopia based on the refractive error is 
inadequate as the complications of myopia 
show a continuum from low to high refractive 
errors. The author therefore suggests that a 
third category, intermediate myopia, should be 
introduced. 

The third part of the book concerns patholog- 
ic myopia and is perhaps the part of most direct 
interest to the practicing ophthalmologist. The 
importance of a posterior staphyloma in initiat- 
ing the most severe complications of myopia is 
emphasized, but the other complications— 
such as glaucoma, vitreous degeneration, reti- 
nal detachment, and cataract—are also dis- 
cussed fully and the fundus changes are well 
illustrated. The clinical course and both optical 
and surgical methods of treatment are dis- 
cussed. 

The last part of the book is concerned with 
special forms of myopia such as the myopia of 
prematurity, pseudomyopia, and the myopias 
caused by abnormalities in the cornea and lens. 

The literature on myopia and refractive errors 
that has accumulated over the last hundred 
years is extensive and reviewing and condens- 
ing it into a readable and coherent whole is a 
formidable task. One of the most important 
aspects of this book is the extensive reference 
section at the end of each chapter. There are 
813 references cited on the causes of myopia 
alone and future workers in this field will be 
forever grateful to have this material so readily 
available. 

This book certainly achieves its objective of 
being a comprehensive textbook dealing with 
all aspects of myopia, epidemiologic, experi- 
mental, and clinical, and deserves to be read by 
all interested in the subject and by all ophthal- 


mologists. If no hard-and-fast conclusions re- 
garding the causes of myopia emerge, at least 
readers are given a clear exposition of rival 
theories on which to base their own conclu- 
sions. From the clinical point of view, the 
recognition that there is an intermediate type 
of myopia that makes the eye susceptible to 
complications should serve to emphasize the 
importance of lesser degrees of myopia in caus- 
ing ocular morbidity. 

The book is well produced and adequately 
illustrated and fulfills the need for a compre- 
hensive text on myopia. 





Books Received 








Goodman and Gilman’s The Pharmacological 
Basis of Therapeutics, 7th ed. Edited by Alfred 
Goodman Gilman, Louis S. Goodman, Theodore 
W. Rall, and Ferid Murad. New York, Macmillan 
Publishing Company, 1985. 1839 pages, index, 
illustrated. $65 


An update of a classic textbook. This is an 
important reference work for anyone who 
needs to know how a drug works. 





Ophthalmology Annual. 1986, vol. 2. Series edi- 
tor: Robert D. Reinecke. East Norwalk, Apple- 
ton-Century-Crofts, 1986. 264 pages, index, 
illustrated. 


One clear review article a month—for the 
practicing ophthalmologist. 





World Health Statistics Quarterly. Vol. 38, No. 3. 
The Health of the Family. Some Key Issues. 
Geneva, World Health Organization, 1985. Soft- 
cover, illustrated. Bilingual edition (English/ 
French). $8 (approx. U.S.) (Sw. fr. 17) 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Annals of Internal Medicine 


Bradycardia induced by interaction between 
quinidine and ophthalmic timolol. Dinai, Y., 
Sharir, M., Naveh, N., and Halkin, H. (Sheba 
Med. Ctr., Tel Hashomer, Israel). Ann. Intern. 
Med. 103:890, 1985. 


A 70-year-old man had been treated for three 
months with quinidine for dizziness and severe 
atrial premature beats. He had no side effects 
from the medication. At this point topical 
timolol was administered for glaucoma and 
shortly thereafter the patient described dizzi- 
ness and sinus bradycardia. Both drugs were 
stopped and within 24 hours the symptoms had 
abated and normal sinus rhythm returned. The 
patient was then challenged with ocular timolol 
alone and developed no systemic side effects 
whatever. Quinidine was added and the pa- 
tient became dizzy and developed a sinus 
bradycardia. The possibility of a reaction to 
either drug alone was ruled out, therefore, and 
the bradycardia apparently resulted from an 
interaction between quinidine and topical 
timolol. The effect is apparently an additive 
phenomenon resulting from the direct effect of 
quinidine and simultaneous reduction of sinus 
rate by timolol beta-receptor blockage. (6 refer- 
ences)—David Shoch 


Archives of Neurology 


The value of visual evoked potential as a 
screening test in neurofibromatosis. Jabbari, 
B., Maitland, C. G., Morris, L. M., Morales, J., and 
Gunderson, C. H. (Box 310, Walter Reed Army 
Med. Ctr., Washington, DC 20307). Arch. Neurol. 
42:1072, 1985. 


Pattern reversal visual evoked potential test 
was performed in 30 asymptomatic patients 
with neurofibromatosis. All patients had nor- 
mal visual acuity, visual fields, and ophthalmo- 
scopic examination results. Pattern reversal 
visual evoked potential was abnormal in eight 
patients (26%). Seven of these patients had 
computed tomographic scans with reformated 
orbital views. Orbital computed tomographic 
scans were abnormal in six patients and in each 
case showed enlargement of the optic nerve on 
the sides of visual evoked potential abnormali- 
ty. Our data indicate that pattern reversal visu- 
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al evoked potential is a valuable screening test 
in asymptomatic patients with neurofibromato- 
sis. Because of the high incidence of visual 
evoked potential abnormality in such patients, 
visual evoked potential abnormalities must be 
interpreted cautiously when a patient with 
neurofibromatosis is suspected of having other 
diseases or disorders that potentially affect the 
visual pathways. (3 figures, 12 references)— 
Authors’ abstract 


British Journal of Ophthalmology 


Orbital rhabdomyosarcoma. Improved survival 
with combined pulsed chemotherapy and irra- 
diation. Ghafoor, S. Y. A, and Dudgeon, J. 
(Tennent inst. Ophthalmol., Univ. Glasgow, Glas- 
gow, Scotland). Br. J. Ophthalmol. 69:557, 1985. 


Orbital rhabdomyosarcoma is the commonest 
primary orbital tumor in children. Up to a 
decade ago the treatment of choice was exen- 
teration; unfortunately, this was often done too 
late to prevent systemic metastases and so the 
death rate was high. In the last ten years 
exenteration has been replaced by chemothera- 
py and radiation, This combination has im- 
proved the survival rate to 90% when lesions 
are comfined to the orbit. If there is bone 
destruction and extension beyond the orbit, 
survival decreases to approximately 65%. The 
approved combinations of chemotherapeutic 
agents are vincristine, actinomycin D, dox- 
orubicin, and cyclophosphamide followed by 
radiation. This has permitted complete tumor 
eradication in the orbit. Of three children treat- 
ed with this regimen, all are alive and well 
several years later. Enucleation was required in 
one patient and eviseration in a second; the 
third patient developed a cataract. (4 figures, 1 
table, 14 references)—David Shoch 


Hyaluronate increases intraocular pressure 
when used in cataract extraction. Passo, M. 
S., Ernest, J. T., and Goldstick, T. K. (Dept. 
Ophthalmol., Univ. Illinois at Chicago, Eye and 
Ear Infirm., 1855 W. Taylor St., Chicago, IL 
60612). Br. J. Ophthalmol. 69:572, 1985. 


; 

Twenty-six eyes were randomized into three 
groups. In seven eyes sodium hyaluronate was 
used to re-form the anterior chamber, in seven 












eyes air was used, and in 12 eyes a combination 
of hyaluronate and systemic acetazolamide was 
used. The intraocular pressure doubled in the 
two hyaluronate-treated groups the first day 
after cataract surgery. In the group receiving 
air, the intraocular pressure decreased slightly. 
The use of acetazolamide had no effect on 
intraocular pressure. The intraocular pressure 
was increased for about 36 hours and then 
returned to preoperative levels. (2 figures, 2 
tables, 22 references)—David Shoch 


Postural response of intraocular pressure fol- 
lowing traumatic hyphaema. Anid, G., Powell, 
R. G., and Elkington, A. R. (Dept. Surgery, 
Southampton Eye Hosp., Wilton Ave., South- 
ampton S09 4WX, England). Br. J. Ophthalmol. 
69:576, 1985. 


A group of 20 patients with unilateral trau- 
matic hyphema were examined approximately 
eight months after injury and their intraocular 
pressures measured in the standing, sitting, 
and lying positions. Twenty-five control sub- 
jects were also studied; all were in good health 
and had no history of ocular disease. Both 
groups showed approximately the same intra- 
ocular pressures in the sitting position; the 
greatest change in intraocular pressure oc- 
curred on moving from the sitting to the lying 
position. In the control group there was no 
change greater than 2 mm, whereas of the 
group that had previous hyphemas 70% had 
increases of more than 2 mm Hg. The greatest 
increase was 9 mm Hg. What was more surpris- 
ing was that 60% of the fellow eyes in patients 
with injuries showed an increase of more than 2 
mm. The authors suggest that an abnormal 
postural response may indicate a predisposi- 
tion to posttraumatic glaucoma. (4 figures, 1 
table, 12 references)—-David Shoch 


Effects of topical indomethacin pretreatment on 
argon laser trabeculoplasty. A randomised, 
double-masked study on black South Afri- 
cans. Gelfand, Y. A., and Wolpert, M. (Dept. 
Ophthalmol., Med. School, York Rd., Parktown, 
Johannesburg, South Africa 2193). Br. J. Oph- 
thalmol. 69:668, 1985. 


Forty-five consecutive patients scheduled for 
argon laser trabeculoplasty were randomized 
into two groups and a double-masked study of 
intraocular pressure response was conducted. 


Either an indomethacin or a placebo eyedrop 
was instilled into the eye to be treated two 
hours, 90 minutes, and 30 minutes before laser 
treatment. There was an immediate increase 
in intraocular pressure after treatment, but 
the increase occurred a little later in the 
indomethacin-treated group. In the indo- 
methacin-treated group the average time for 
the maximum increase was about 242 hours; in 
the placebo group the average time was about 
two hours (P<.01). After about a month there 
was a greater decrease in intraocular pressure 
in the placebo-treated group than in the 
indomethacin-treated group. The average de- 
crease in the experimental group was 3.65 mm 
Hg and in the placebo-treated group it was 5.59 
mm Hg (P<.01). On the basis of these findings, 
the authors suggest that indomethacin oph- 
thalmic suspension should not be used as a 
pretreatment for argon laser trabeculoplasty. (3 
tables, 25 references)—-David Shoch 


British Journal of Radiology 


Nuclear magnetic resonance tomography of the 
orbit at 3.4 MHz. Smith, F. W., Cherryman, G. 
R., Singh, A. K., and Forrester, J. V. (Nuclear 
Med., Aberdeen Roy. Infirm. and Ophthalmol., 
Univ. Aberdeen,  Foresterhill, Aberdeen, 
ABS 2ZB Scotland). Br. J. Radiol. 58:947, 1985. 


Nuclear magnetic resonance has its greatest 
potential for imaging areas that are surrounded 
by bone. Since the images are not degraded by 
the presence of bone, the technique is ideally 
suited for examination of cerebral and orbital 
contents. The limitations of the current sys- 
tems available are that small lesions (up to 2 
mm in height) cannot be visualized. However, 
the recent development of surface coils that can 
be applied closely to the area of the body under 
investigation makes it likely that a better 
signal-to-noise ratio can be developed, improv- 
ing the image quality. The present system, is 
most valuable in localizing the site and size of 
an orbital mass and in differentiating thyroid- 
related from other diseases. However, it cannot 
differentiate metastatic deposits from an in- 
flammatory mass. Although they are not de- 
scribed here, the authors believe that hemangi- 
omas of the orbit, meningiomas, and optic 
nerve gliomas should be easy to diagnose with 
nuclear magnetic resonance tomography. (13 
figures, 2 tables, 6 references)—-David Shoch 
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British Medical Bulletin 
Viral keratitis. McGill, J., and Scott, G. M. (Dept. 
Clin. Microbiol., Univ. College Hosp., London, 
England). Br. Med. Bull. 41:351, 1985. 


_. Of the various types of viral infections of the 
¿cornea only herpes simplex and, to some ex- 
tent, herpes zoster are amenable to therapy. 


ER The best drug for the treatment of herpes sim- 


plex keratitis is probably trifluorothymidine. It 
is as effective as arabinoside and acyclovir and 
‘is superior to these in the treatment of compli- 
cated ulceration with stromal infiltration. It is 
less toxic to the corneal endothelium than idox- 
uridine and is much more soluble. Acyclovir 
has a greater antiviral potency in tissue culture 
than other antiherpetic agents and appears to 
be most effective when combined with debride- 
ment. Unfortunately, resistance to the newer 
antivirals such as trifluorothymidine and acy- 
clovir is already occurring but there are new 
expérimental antivirals such as bromovinyl 
deoxyuridine and arabinofuranosyl monophos- 
phate that are effective in tissue culture and in 
animal models. As for ocular herpes zoster, the 
conventional treatment has been topical corti- 
costeroids. Unfortunately, corticosteroids once 
introduced must be continued for some time 
because withdrawal tends to cause a flareup of 
the keratitis. Recent studies have shown that 
acyclovir has a significant antiviral effect on 
herpes zoster virus in tissue culture. However, 
there are different strains of herpes zoster and 
some of them are not susceptible to acyclovir, 
There is no effective therapy for other virus 
infections of the cornea such as adenovirus, 
vaccinia infections, measles virus, and the like. 
(1 table, 82 references)—David Shoch 


Clinical Genetics 


Direct and maternal aspects of the risk of cata- 
ract with partial disorders of galactose me- 
tabolism. Winder, A. F., Fielder, A. R., Mount, J. 
N., and Menzies, J. S. (Univ. Dept. Pathol., 
Clinical Sci. Bldg., Leicester Roy. Infirm., Leices- 
ter LE2 7LX, United Kingdom). Clin. Genet. 
28:199, 1985. 


Partial deficiencies of the enzymes of galac- 
tose metabolism can be associated with cata- 
ract, both directly and through maternal effects 
during pregnancy on enzymatically normal 
children. However, the associations are mod- 
est, variable and not obviously expressing 
cause and effect. The authors have recorded 
ophthalmological and biochemical observa- 


tions including oral galactose tolerance on fam- 
ilies with established enzyme deficiences 
and/or cataracts including possible effects dur- 
ing pregnancy. With the partial disorders a 
simple relationship between the extent of bio- 
chemical abnormality and the risk of cataract is 
not apparent and the association may be sub- 
stantially coincidental. Cataract is common, 
and the attractive possibility that expression is 
significantly due to heterozygous or lesser defi- 
ciency of the enzymes of galactose metabolism, 
amenable to early dietary control of children or 
mothers at risk, is on present evidence not well 
supported. (2 figures, 2 tables, 30 references) — 
Authors’ abstract 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Posterior polymorphous dystrophy of the cor- 
nea. Paolo de Felice, G., Braidotti, P., Viale, G., 
Bergamini, F., and Vinciguerra, P. (Univ. di 
Milano, Istituto di Scienze Biomediche Ospedale 
San Paola, via Di Rudini 8, | 20142, Milano, 
Italy). Graefes Arch. Clin. Exp. Ophthalmol. © 
223:265, 1985. 


A corneal button excised from a 2-month-old 
infant with congenital posterior polymorphous 
dystrophy of the cornea, a rare disease affect- 
ing Descemet’s membrane and endothelium, 
was examined by electron microscopy. The au- 
thors observed irregularly arranged, some- 
times multilayered cells with marked epithelial 
features, lining the posterior surface of the 
cornea in place of the endothelium, and Desce- 
met’s membrane with focal alterations some- 
times involving all of its layers. The authors 
interpreted these abnormal cells as epithelial- 
like cells. As these findings were in a very 
young patient, which is unusual, the authors 
concluded that the onset of the disease may 
take place in the early period of intrauterine 
life, corresponding to the beginning of Desce- 
met’s membrane production. (7 figures, 1 table, 
14 references)—Authors’ abstract 


International Ophthalmology 
Clinical detection of abnormalities in central 
vision in chronic simple glaucoma using con- 
trast sensitivity. Ross, J. E. (Nuffield Lab. Oph- 
thalmol., Univ. Oxford, Walton St., Oxford, Unit- 

ed Kingdom). Int. Ophthalmol. 8:167, 1985. 


Fifty consecutive patients with bilateral 
chronic simple glaucoma were recruited for this | 
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study. The patients had normal central visual 
acuities and normal visual fields as determined 
by a Topcon modification of a Goldmann perim- 
eter. Generally there were no defects within 15 
degrees of fixation. Despite this, many of the 
patients with normal visual acuities and normal 
visual fields showed losses on contrast sensitiv- 
ity studies. The losses peaked in the area of 
2.88 cycles per degree. In some of the patients 
the peak of loss of sensitivity was shifted to a 
_ lower special frequency, to about 0.95 cycle per 
degree. Studies were done using both static 
targets and temporally modulated gratings. 
There was no advantage to using temporally 
modulated gratings; indeed, the static test had 
greater sensitivity. There was some indication 
that patients with ocular hypertension also had 
some loss in static contrast sensitivity measure- 
ments. However, the data on this point are not 
clear. (2 figures, 6 tables, 24 references) 
—David Shoch 


Journal of Allergy and Clinical 
Immunology 


Cromolyn sodium in seasonal allergic conjunc- 
tivitis. Kray, K. T., Squire, E. N., Tipton, W. R., 
O'Dea, J., and Nelson, H. S. (Allergy and 
Immunol. Ser., Fitzsimmons Army Med. Ctr., Au- 
rora, CO 80045). J. Allergy Clin. Immunol. 
76:623, 1985. 


Fifty-eight patients with seasonal allergic 
conjunctivitis and positive skin reactions to 
thistle, ragweed, or sage were divided into two 
groups. One group received 2% cromolyn sodi- 
um without preservative six times daily while 
the control group received a placebo the same 
number of times. There was a significant reduc- 
tion in the number of ocular symptoms in the 
group receiving cromolyn sodium (P<.02). 
There was also a trend for nasal symptoms and 
the requirement for nasal corticosteroid drops 
to be less in patients receiving cromolyn sodi- 
um. (4 figures, 3 tables, 19 references)—David 
Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 
Lesions of the optic radiations mimicking later- 
al geniculate nucleus visual field defects. Car- 
ter, J. E., O'Connor, P., Shacklett, D., and 
Rosenberg, M. (Dept. Med., Univ. Texas Health 


Sci. Ctr., San Antonio, TX 78284). J. Neurol. 
Neurosurg. Psychiatry 48:982, 1985. 


Although horizontal homonymous sectoral 
visual field defects were once thought to result 
from lesions of the visual radiations, more 
recently most authorities have ascribed these 
defects to lesions of the lateral geniculate nu- 
cleus. The authors describe three patients with 
left homonymous horizontal sector defects. 
Two of these were directly horizontal; the third 
patient had a large homonymous superior 
quadrantic defect accompanied by a smaller 
relative homonymous inferior quadrantic de- 
fect. The horizontal sector along the horizontal 
meridian was spared. In all three cases comput- 
ed tomography showed lesions involving the 
visual radiations. In the first patient there was 
a small lesion in the right posterior temporal 
lobe extending to the lateral and posterior as- 
pects of the temporal horn and lateral ventricle; 
the second patient had a large intracerebral 
hematoma in the right parietal temporal region 
and carotid angiography showed a small arte- 
riovenous malformation supplied by the pos- 
terior temporal branch of the right middle cere- 
bral artery. The third patient had a large 
intracerebral hematoma in the right temporal 
lobe. On the basis of these three reports, the 
authors believe that homonymous horizontal 
sectoranopias are the result of invasion or com- 
pression of the optic radiations rather than 
lateral geniculate nucleus. (7 figures, 19 
references)—David Shoch 


Plastic and Reconstructive 
Surgery 
Nonsurgical upper blepharoplasty. Clavin, H. D. 
(Med. Ctr. Santa Monica, Suite 890 West, 2001 
Santa Monica Bivd., Santa Monica, CA 90404). 
Piast. Reconstr. Surg. 76:784, 1985. 


For patients who are poor surgical risks or for 
those who would like to delay surgery for 
blepharoptosis, the author developed a double- 
sided adhesive tape that is applied to the eyelid 
in the area of the supertarsal fold. The eyebrow 
is held up during this procedure and is then 
pushed down so that it adheres to the anterior 
surface of the tape. This provides cosmetic 
enhancement and the author states that some 
patients have worn the same tape for as long as 
seven days without exhibiting ill effects. The 
double-adhesive quality allows the tape to be 
inconspicuous within the folds of the eyelid 
skin. The appearance of the eyelids with the 
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tape in place also gives the patient some idea of 
the cosmetic result that can be obtained with 
surgery. (11 figures)—-David Shoch 


-= Quarterly Journal of Medicine 
Cerebral and ocular toxicity induced by 
desferrioxamine. Blake, D. R., Winyard, P., 
- Lunec, J., Williams, A., Good, P. A., Crewes, S. 
J., Gutteridge, J. M. C., Rowley, D., Halliwell, B., 
Cornish, A., and Hider, R. C. (Rheumatism Res. 
Wing, Medical School, Birmingham B15 2TJ, En- 
gland). Q. J. Med. 56:345, 1985. 


One theory has it that the inflammation of 
rheumatoid arthritis is caused by the presence 
of superoxide and hydrogen peroxide formed 
by phagocytic cells in the inflamed joint. The 
production of superoxide and hydrogen perox- 
ide depends in part on the presence of metal 
ions such as iron and copper. Since des- 
ferrioxamine is an excellent chelating agent for 
iron and copper, it has been used to treat iron 
overload and acute iron poisoning. It was 
thought that the administration of desferri- 
oxamine might tie up iron and copper, thus 
inhibiting the formation of superoxide and hy- 
drogen peroxide. Seven patients were treated 
with desferrioxamine. One developed optic 
neuropathy and bilateral pigmentary retinopa- 
thy, a second developed maculopathy, and a 
third had no ocular symptoms but abnormali- 
ties were found on electrophysiologic testing (a 
markedly diminished light-dark ratio on 
electro-oculography and normal electroretino- 
graphic findings). Two patients who received 
prochlorperazine in combination with des- 
ferrioxamine lost consciousness for 48 to 72 
hours. Analysis of the cerebrospinal fluid in 
one patient who developed pigmentary reti- 
nopathy showed an increase in loosely bound 
copper, total iron, and products of lipid 
peroxidation. These values approached normal 
as the symptoms resolved. There was no bene- 
ficial effect on the arthritis. (3 figures, 1 table, 
25 references)—-David Shoch 


Retina 
Spontaneous visual improvement in the first 
affected eye of patients with bilateral disci- 
form scars. Singerman, L. J., Wong, B., Ai, E., 
and Smith, S. (Retina Assoc. of Cleveland, Reti- 
nal Lab., 26900 Cedar Rd., No. 323, Cleveland, 
OH 44122). Retina 5:135, 1985. 


From a large group of patients with age- 
related macular degeneration and presumed 
ocular histoplasmosis syndrome, 20 were se- 
lected who had a disciform scar in one eye and 
a visual acuity of 20/50 or better in the second 
and who subsequently developed involvement 
of the second eye with a visual acuity of 20/200 
or less. Of these 20 patients, six showed a 
spontaneous improvement in visual acuity in 
the first eye of at least five lines (average 
increase, 7.6 lines) in the first eye to be affect- 
ed. Of these six, two lost further vision over the 
next four years, but four of the six retained the 
improved vision. There does not seem to be 
any morphologically evident reason for the 
improvement and it seems likely that the pa- 
tients ignored the possibility of using residual 
vision as long as they had a better eye. Once 
the better eye failed, the patient took advan- 
tage of the residual functioning cones in the 
macular area. (4 figures, 4 tables, 33 references) 
—David Shoch 


Preoperative electroretinograms and visual 
evoked cortical potentials for predicting out- 
come of vitrectomy in diabetics. Algvere, P., 
Persson, H. E., and Wagner, P. (Dept. Ophthal- 
mol., Karolinska Hosp., S-104 01 Stockholm, 
Sweden). Retina 5:179, 1985. 


From a group of 300 patients scheduled for 
vitrectomy for diabetic vitreous abnormality, 
the authors isolated two groups of 30 patients 
matched for age, duration of diabetes, preoper- 
ative visual acuity, and previous treatment. All 
patients had visual acuities of 20/400 or less 
and all were tested preoperatively with 
electroretinography and visual-evoked poten- 
tials. The two groups were graded on the basis 
of their postoperative visual acuities. Group 1 
improved to 20/200 or better and Group 2 
showed no improvement. Although there were 
statistically significant differences between the 
two groups in electroretinographic amplitude, 
there was no difference in visual-evoked poten- 
tial latency or amplitude. The outcome of the 
vitrectomy could be predicted correctly in 
about 60% of the patients solely on the basis of 
electroretinographic amplitude. Adding the re- 
sults of the visual-evoked potential study did 


not improve the figures. The authors conclude ~ 


that preoperative flash electroretinography and 
visual-evoked potential cannot safely predict | 
the outcome of vitrectomy. (3 figures, 3 tables, 
18 references)—-David Shoch 














Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 
For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


International Society for Ophthalmic 
Uitrasound: 11th biennial meeting 


The International Society for Ophthalmic Ul- 
trasound will hold its 11th biennial meeting, 
April 27 to May 1, 1986, in Capri, Italy. For 
further information, write Secretariat, SIDUO 
XI c/o Progressi in Medicina, Via B. Gosio, 
102—00191, Rome, Italy. 


Ophthalmological Society of Pakistan: 
Ninth Congress 


The Ninth Congress of the Ophthalmological 
Society of Pakistan will be held April 25-27, 
1986, in Quetta, Pakistan. For further informa- 
tion, write Dr. Muhammad Naseem, General 
Secretary, Helpers Eye Hospital, Sariab Rd., 
Quetta, Pakistan. 


International Intraocular Implant Club and 
Asia-Pacific intraocular Lens Implant 
Association: Joint Meeting 


The International Intraocular Implant Club 
and the Asia-Pacific Intraocular Lens Implant 
Association will sponsor an International Cata- 
ract, Implant and Microsurgical Meeting, in 
Singapore, May 29-31, 1987. For further infor- 
mation, write Dr. Arthur 5. M. Lim, 2 Mt. 
Elizabeth, No. 0605-0608, Mt. Elizabeth Medi- 
cal Centre, Singapore 0922. 


Castroveijo Society: Ill World Congress on 
the Cornea 


The Castroveijo Society will sponsor the III 
World Congress on the Cornea, April 26 to May 
1, 1987, in Washington, D.C. For further infor- 
mation, write Catherine Sgabellone, R.N., 
Rochester Eye Institute, 919 Westfall Rd., Roch- 
ester, NY 14618. 
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Sixth Annual Clement McCulloch 
Lectureship: Date Changed 


The date of the Sixth Annual Clement 
McCulloch Lectureship given in the December 
issue of THE JouRNAL has been changed to 
April 4, 1986. For further information, write 
Dr. J. A. Parker, Toronto General Hospital, 
Eaton Wing, 5th Floor, 200 Elizabeth St., Toron- 
to, Ontario, Canada M5G 2C4. 


University of Wisconsin: Tenth Annual 
Ophthalmology Seminar 


The Departments of Ophthalmology and 
Continuing Medical Education, School of Medi- 
cine, University of Wisconsin, Madison, Wis- 
consin, will hold the Tenth Annual Ophthal- 
mology Current Concepts Seminar, April 
10-12, 1986, in Madison, Wisconsin. For fur- 
ther information, write Sarah Aslakson. Con- 
tinuing Medical Education, University of Wis- 
consin, 465B WARF Bldg., 610 Walnut St., 
Madison, WI 53705. 


Wilmer Institute: Ophthalmic Nursing 
Seminar 


The Department of Nursing, the Wilmer In- 
stitute, Johns Hopkins Medical Institutions, 
will sponsor an Ophthalmic Nursing Seminar— 
Update “86, April 18, 1986, in Baltimore, Mary- 
land. For further information, write Pamela E. 
Macedonia, Program Coordinator, Office of 
Continuing Education, Johns Hopkins Medical 
Institutions, Turner 22, 720 Rutland Ave., Balti- 
more, MD 21205. 


Tulane University Medical Center: Ellender 
Contact Lens Course 


The Tulane University Medical Center will 
sponsor the Tulane-Ellender Contact Lens 
Course, April 25 and 26, 1986, in New Orleans, 
Louisiana. The fee is $295. For further informa- 
tion, write J. A. D'Angelo, Jr., Tulane Medical 
Cneter, Office of Continuing Education, Tulane 
University, 1430 Tulane Ave., New Orleans, LA 
Z70112. 


Yale University School of Medicine: 
Perspectives in the Management of Eye 
Disease 


The Yale Alumni in Ophthalmology will 
sponsor Perspectives in the Management of Eye 
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Disease, April 10 and 11, 1986, in New Haven, 
Connecticut. For further information, write 
Yale University, Office of Graduate and Contin- 
uing Education, P.O. Box 3333, New Haven, 
CT 06520. 


Rush-Presbyterian-St. Luke’s Medical 
Center: Symposium on Advances in Basic 
Oculoplastic Surgery 


The Rush-Presbyterian-St. Luke’s Medical 
Center will sponsor a symposium, Advances in 
Basic Oculoplastic Surgery and Surgical Cadav- 
er Dissection Course, April 26, 1986, in Chica- 
go, Illinois. For further information, write 
Rush-Presbyterian-St. Luke’s Medical Center, 
University Office of Continuing Education, 600 
S. Paulina St., Chicago, IL 60612. 


Long Isiand Jewish Medical Center: Clinical 
Day in Ophthalmology 


The Long Island Jewish Medical Center will 
sponsor a Clinical Day in Ophthalmology, May 
14, 1986, in Garden City, New York. For further 
information, write Ann J. Boehme, Long Island 
Jewish Medical Center, New Hyde Park, NY 
11042. 


Manhattan Eye, Ear & Throat Hospital: 
History of Ophthalmology Course 


The Manhattan Eye, Ear & Throat Hospital 
will sponsor a course, The History of Ophthal- 
mology, May 17, 1986, in New York City. For 
further information, write Martha B. Klapp, 
Administrator, Department of Ophthalmology, 
Manhattan Eye, Ear & Throat Hospital, 210 E. 
64th St., New York, NY 10021. 


Chicago Ophthalmological Society: 38th 
Annual Clinical Conference 


The Chicago Ophthalmological Society will 
hold its 38th Annual Clinical Conference, May 
23 and 24, 1986, in Chicago, Illinois. For further 


information, write Carolyn Jackson, Coordina- ` 


tor, Chicago Ophthalmological Society, 515 N. 
Dearborn St., Chicago, IL 60610. 


University of Washington: 12th Annual 
Resident Alumni Day 

The University of Washington will host its 
12th Annual Resident Alumni Day, May 31, 
1986, in Seattle, Washington. The guest speak- 
er will be Melvin L. Rubin. For further informa- 
tion, write Richard P. Mills, M.D., Department 
of Ophthalmology, University of Washington 
(RJ-10), Seattle, WA 98195. 


Vanderbilt University School of Medicine: 
Diabetes and the Eye 


Vanderbilt University School of Medicine will 
present a course, Diabetes and the Eye, June 7, 
1986, in Nashville, Tennessee. For further in- 
formation, write Denis Wentz, M.D., Division 
of Continuing Medical Education, School of 
Medicine, Vanderbilt University, CCC-5316 
MCN, Nashville, TN 37232. 


Colorado Ophthalmological Society: 71st 
Annual Summer Meeting 


The Colorado Ophthalmological Society will 
hold its 71st annual summer meeting July 2-6, 
1986, in Vail, Colorado. For further informa- 
tion, write Carol Goddard, P.O. Box 4834, En- 
glewood, CO 80155. 


Food and Drug Administration: Trientine 
Hydrochloride Approved 


The Food and Drug Administration has ap- 
proved the drug trientine hydrochloride, or 
trien, to treat Wilson’s disease—a potentially 
fatal genetic disorder in which the body cannot 
handle and excrete dietary copper. The drug 
will be produced under the F.D.A.’s orphan 
drug program. 


Fluorouracil After Filtering Surgery: 
Multicenter Clinical Trial 


The National Eye Institute has funded a mul- 
ticenter randomized clinical trial to determine 
whether postoperative fluorouracil improves 
the outcome of filtering surgéry. Patients with 
glaucoma who require filtering surgery and 
who have had one or more failed procedures or 
who are aphakic will be assigned randomly to 
receive fluorouracil or not after filtering sur- 
gery. If you wish to refer a patient who meets 
these criteria, please notify the nearest partici- 
pating center. 

Bascom. Palmer Eye Institute, Richard K. Par- 


rish, M.D., ‘Principal Investigator, P.O. Box > A 


016880, Miami, FL 33101. 

Lorain Community Hospital, Michael Gres- 
sel, M.D., Principal Investigator, Lakeland 
Medical Building, 3600 Kolbe Rd., No. 104, 
Lorain, OH 44053. 

University of Florida, Dale Heuer, M.D., 
Principal Investigator, Dept. of Ophthalmolo- 
gy, Box J284, JHMHC, Gainesville, FL 32610. 

University of Illinois, Jacob Wilensky, M.D., 
Principal Investigator, Dept. of Ophthalmolo- 
gy, 1855 W. Taylor St., Room 278, Chicago, IL 
60612. 
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Washington University, Michael A. Kass, 
M.D., Principal Investigator, Dept. of Ophthal- 


e mology, Box 8096, 660 S. Euclid Ave., St. Louis, 


MO 63110. 


Research to Prevent Blindness: Special 
Research Awards 


Research to Prevent Blindness announced 
the recipients of five RPB Special Research 
Scholars Awards, which are major incentives 
for the encouragement of outstanding young 
scientists engaged in ongoing eye research of 
exceptional promise. 

The recipient of the $60,000 RPB-Dolly Green 
Scholars Award is Alan D. Proia, Duke Univer- 
sity Medical College. 

The $40,000 RPB William and Mary Greve 
International Scholars Award has been pre- 
sented to Ruben Adler, Johns Hopkins Univer- 
sity School of Medicine. 


The $30,000 RPB-Olga Keith Wiess Scholars 
Award has been presented to Jerry Y. 
Niederkorn, University of Texas Southwestern 
Medical School, Dallas. 

The $25,000 RPB-Robert E. McCormick Re- 
search Scholars Award has been given to David 
R. Pepperberg, University of Illinois College at 
Chicago. 

The $25,000 RPB-James S. Adams Research 
Scholars Award has been presented to Jona- 
than E. Pederson, University on Minnesota 
School of Medicine, Minneapolis. 


Personal 


Amada Bermudez 


Professor Amada Bermudez has been named 
chairman of the Department of Ophthalmolo- 
gy, Hospital Universitario de Caracas, Caracas, 
Venezuela. 


Cells wy the thousanu — 
— up to 9 mm’ with 
the Haag-Streit Endo-set. 


Haag-Streit Service Inc. 
Subsidiary of Haag-Streit AG., 
Berne, Switzerland 

7 Industrial Park, 

Waldwick, New Jersey 07463 
(201) 445-1110 


The Eisner contact glass, which is the heart of the Endo- 
set, provides wide field biomicroscopic observation of 
the endothelium of the cornea in specular reflection and 
slit lamp photography of these cells. The Eisner lens 
gives 2.2x magnification, free from spherical aberration, 
coma and astigmatism. 


A specially designed 25x eyepiece with a McIntyre com- 
parison grid allows estimation of the endothelium cell 
density with and without contact glass. 


The Endo-set, consisting of 1 Eisner lens and 1 eyepiece 
25x with Mcintyre comparison grid offers significant 
advantages in examination procedures. 


For full details on this advanced method of examining 
endothelium cells, contact us or your nearest HAAG- 
STREIT distributor. 
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Topcon'’s tradition of staying one step ahead of the technological advances in diagnostic 
instruments continues with the arrival of the new E Series family of slit lamps. This 
unique product family represents a series of instruments designed to meet your 
specific needs and enhance your professional efficiency. 

The Topcon E Series slit lamps combine modern design and styling with today’s most 
advanced technological features. Features that include, an 
omni-directional joystick that permits all X, Y and Z adjust- 
ments to be made from a single control and improved optical “ 
coatings that provide excellent color balance and a more 
natural view. What’s more, these instruments have been 
designed under the strictest quality control tolerances 
to insure optimum results in any situation. 


JOYSTICK PHOTO: AIl E Series slit 
lamps are equipped with a new omni- 
directional joystick allowing effortless 
three dimensional adjustments from a 
single control. 

CONVERGENT BINOCULARS 
PHOTO: Model 2E and 6E lamps 
feature Topcon’s newly designed con- 
vergent binoculars, integrated with a 
parallel Galilean magnification system. 
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series sit lamps. 
O finer instruments. 


The Topcon SL-2E 

offers halogen lamp illumination, three-position magnification and features Topcon’s 
newly designed convergent binoculars integrated with parallel Galilean magnification. 
The result is reduced fatigue during prolonged usage as well as easier image fusion. 


The Topcon SL-3E 
combines tungsten lighting with two position magnification and four filters. The 
instrument's illumination column also tilts up to 20° from the observational axis to 
permit horizontal optical sections particularly useful in gonioscopy and funduscopy. 
The SL-3E offers increased operational ease and total professional 
flexibility in all applications. 


The Topcon SL-6E 
Photo Slit Lamp offers unmatched versatility with 
features likean advanced five-position, built-in magni- 
fication changer with magnifications of 6X, 10X, 16X, 
25X and 40X; newly designed convergent binoculars 
with parallel Galilean magnification and a flip-in/ 
flip-out beam splitter that diverts the lighting to the 
optional camera attachment. The SL-6E is truly a total 
slit lamp system which can utilize any of Topcon’s 
flexible accessories to increase it’s potential. Acces- 
sories that include; 35mm, Polaroid or Video photo 
attachments that expand documentation capabilities, 
tonometer, pachometer, measuring eyepiece and 
non-contact specular attachments for a full range of 
diagnostic needs, and an attachable observation tube 
for teaching. 
Whichever model meets your specific needs, 

you can rest assured of the quality that made Topcon 
famous. And if you're moving up from one of our 
existing popular D Series lamps, remember that all 
your existing accessories will easily attach to the 
new E Series models. 

Contact your Topcon distributor today and 

learn more about the remarkable new 
E Series slit lamps. 


TOPCON 


Technology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 
65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 
Western Regional Office: 325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800. 
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saharsearigh A oth cbacd (trifluridine), please consult full prescribing information in B. W. Co.* literature or POR, The following is a brief summary: INDICATIONS AND USAGE: Primary 
recurrent epithelial keratitis due to else simplex virus, types 1 and 2. CONTRAINDICATIONS: sre compet gl or chemical intolerance to trifluridine. asaigar pete 
opt mainkan rare . If there is no sign improvement after seven days or Bp Acai eae: Se tebe ge are has not occurred after 14 days, other forms of therapy should be 
considered. Avoid heer Vi Ccont efi gh Mo 31 te 21 days. PRECA poli ed Clinically diagnosed herpetic keratitis. May Cause mild local irritation 
Secs chr ie irat resistance may possibly develop, thou -Aiie not been reported in vitro. "Drug interactions: VIR PTIC has been administered without adverse interaction with 
certain antibiotics, certain steroids, a Sortie saher s. Please see complete prescribing information riders aeiy nire mey ver ent of Fertility: Studies of 
oncogenicity have been inconclusive. Subaevs POOS Uaa VA DOGON WODA R outweigh potential risks. Based upon animal findings, it is unlikely that 
VIR C would cause Soo eager il ophthaimic dosage to pregnant women, A safe dose has not Po cigs SAO ANNO Ay Or Taiya: 
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Burroughs Wellcome Co. ptt feted keratopathy, Ko sorbire tearouie keratopathy hypersensitivity reac- 
3030 Cornwallis Road l styren: tiyara 
req : intraocular pressure. SUPPLIED: 7.5 mi i ree Dose” plastic diş- 
mild, transient burning or p tamron upon instillation (4.6%), peipebral Wellcome | Research Triangle Park, NC 27709 penser bottle. 
86VIR2 Copyright 1986 Burroughs Wellcome Co. Ali rights reserved. 










Concave-convex optic creates a full 


0.3mm of YAG space to minimize d f | rapa O ] Á 
laser-induced optical defects. L_ Aa 


This new Interspace lens 
has all the extras. 


10° 
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Ul43K 





The new, YAG-compatible UI43K offers extra benefits 
for patients and surgeons alike. 

The larger 6.5mm optical zone provides better centra- 
tion and reduces the possibility of edge glare or pupillary 
capture. The extra space between the lens and posterior 
capsule reduces the possibility of laser-induced lens 
damage. And UVEX filters the most damaging UV wave- 
lengths with the lowest amount of UV chromophore! 

The haptic design and concave-convex optic help 
keep insertion extra simple too. The haptics afford even, 

ie mere Oe Tee broad-based fixation while their shorter length simpli- 
pera ae E EON fies the implantation procedure. The unique positioning 
Rene wane he notch in the superior loop allows one-handed insertion 
for extra convenience. 

But the most important extra of all is Intermedics 
Intraocular’s quality. There are, quite simply, no finer 


: pire: REEE EAE quality lenses available today. 
Reke ee oe ) Ask for complete literature on the UI43K. It’s the 
ee ae ee a SS | new lens worth an extra look. 


1. McKellar and Allen, Photochemistry of Polymers. 







Caution: Investigational 
Device Limited by 
United States Law to 
Investigational Use. 


Quality through technology. 


w INTERMEDICS 
® INTRAOCULAR 


pe eee Sere Intermedics Ophthalmics 
Res Pataca Sees eset i EE PO. Box 70670, Pasadena, CA 91107 
<2 Pea CES: (800) 423-4866 or (818) 796-0281 Telex: 201294 
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medics Ophthalmics Products Intermedics Ophthalmics Japan K. K. Intermedics Ophthalmics GMBH 
| York, Ontario Canada Tokyo, Japan Hamburg, West Germany 
497-8440 Telex: 06986618 81-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 d 
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for all the right reasons... 









s here to serve the 


OPHTHALMIC SURGICAL TEAM 


Providing QUALITY, INEXPENSIVE products for 
Planned Extracapsular Cataract Extraction 


@ Ready for Use - Minimizes set up time. 


@ Single Use - Assures products to be 
clean, sterile and ready to use every time. 


@ Package Identification - Assures the 
correct product and size. Avoids errors 
and delays during valuable surgery time. 


® Economical - No costly resterilization or 
reprocessing with single use products. 


@ Individually Packaged - Designed for 
Sterile transfer; open when needed. 


@ VISITEC® is customer oriented - 
Assures support for special handling and 
delivery of orders. 


These benefits apply to VISITEC® products specifically designed for eye surgery: 


e Irrigating Cannulas - For maintain- 
ing or forming the anterior chamber 
with air or fluid and keeping the 
cornea moist during surgery. Excel- 
lent for filling anterior chamber with 
viscous material. 

e Cystotomes (sharp every time) 

e Eye Care Products 

e Eye Shields *« Eye Sponges 


Please call 800-237-2174 or 813-758-1428 (in Florida) to request a sample, 1986 catalog or more information on 


e Retrobulbar Needles - Specially 

designed Atkinson type needle with 

protective plastic sheath. 

e Eye Speculums (Barraquer) 

e Incise Drapes 7 

e Intraocular Pressure Reduce 

e Irrigation Fluid Sets (with and 
without filter) 

e 0.2 micron Fluid Filter 


our single use, ready-to-use microsurgical products designed to meet the needs of the O.R. TEAM! 


VISITEC COMPANY +œ 2043 Whitfield Park Drive * Sarasota, FL 34243 * USA ¢ Telex 5106000179 
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THE RETINA RESEARCH FUND OF 
ST. MARY’S HOSPITAL AND 
MEDICAL CENTER, 
SAN FRANCISCO 


Subject: Practical problems 
and most recent advances in 
the diagnosis and treatment of 
retinal, macular, and vitreous 


Course Instructors: diseases, with an update on 


Howard Schatz, M.D. Argon and Krypton Laser 
CARMEL, San Francisco romps pathic pe 
CALIFORNIA pele MOUS TORS) be utilized fa Men 
Quail Lodge Herbert C. Cantrill, M.D. solving workshop atmosphere. 
May 22, 23, 24, 1986 Minneapolis 

(Carmel Valley Workshop) Enrollment: 


Limited to 48 at each 
NAPA, Gary C. Brown, M.D. WOikEhNGP 


CALIFORNIA Philadelphia Course Time: 


(Silverado Workshop) 
Silverado Country Club 3 days, 4 hours each day 
June 12, 13, 14, 1986 H. Richard McDonald, M.D. Credit: 


San Francisco 12 hours, AMA and CMA, 
(Both Workshops) Category 1 


For information and brochure call 415/921-4860 or write: Medical Staff Secretary, St. Mary’s Hospital and 
Medical Center, 450 Stanyan, San Francisco, CA 94117. 
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convalescent titer to herpes simplex type 1 virus, especially in the aqueous humor 
© American Journal of Ophthalmology 101 


With Acute Retinal Necrosis 
Nobuhiko Matsuo, M.D., and Norio Koide, M.D. 


Toshihiko Matsuo, M.D., Sumiyo Date, M.D., Toshihiko Tsuji, M.D., 
Masaya Koyama, M.D., Tadashi Nakayama, M.D., Tetsuro Koyama, M.D., 


Immune Complex Containing Herpesviru 


A 21-year-old man with acute retinal necros 
obtained by anterior chamber paracentesis. Using an enzyme-linked immunosor- 


bent assay, we tried to detect the herpesvirus a 


complex obtained from this pati 
antigens that reacted with anti-herpes simplex type 1 antibody. 
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IN APPEARANCE SOPHISTICATED 
IN ACTUALITY A SIMPLE AND COMPLETE MACHINE 


IDEAL FOR OUTPATIENT CLINICS AND HOSPITALS 


THIS ULTIMATE SYSTEM WAS DEVELOPED BY SURGICAL DESIGN 
THROUGH MANY YEARS OF ACCUMULATED KNOWLEDGE AND 
PERSISTENT DEDICATED EFFORT 


The Ocusystem was designed by ANTON BANKO, who also co-invented and designed 
the original Phakoemulsifier. Anton Banko holds the basic patents 
for Intraocular Microsurgery and Instrumentation filed in 1968. 


SURGICAL DESIGN CORPORATION 


24-05 Jackson Avenue, L.I.C., New York 11104 © (718) 392-5022 
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NEPTAZANE® Methazolamide. Before prescribing, 
please consult complete product information, a 
summary of which follows: 

Indications: For adjunctive treatment of chronic 
simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is 
desired in order to lower intraocular pressure. 
Contraindications: Severé or absolute glaucoma 
and chronic noncongestive angle closure 
glaucoma. Of doubtful use in glaucoma due to 
severe peripheral anterior synechiae or 


hemorrhagic glaucoma. Adrenocortical, hepatic, 
or renal insufficiency; electrolyte imbalance state; 
e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 

Warnings: Although teratogenic effects 
demonstrated in rats at high doses have not been 
evidenced in humans, methazolamide should not 
be used in women of child-bearing potential or in 
pregnancy, especially in the first trimester, unless 
the expected benefits outweigh potential adverse 
effects. 

Precautions: Potassium excretion is increased 


initially, upon administration of methazolamide 
andin patients with cirrhosis or hepatic 
insufficiency could precipitate an hepatic coma. It 
should be used with caution in patients on steroid 
therapy because of the potentiality of l 
hypokalemic state. 

Adequate and balanced electrolyte intake is 
essential in all patients whose concomitant clinical 
condition may occasion electrolyte imbalance. 

In patients with pulmonary obstruction or 
emphysema where alveolar ventilation may be 
impaired, methazolamide which may precipitate 





Clinically effective in the 
management of 1.0.P. 


è Rapid penetration into aqueous humor 
with lowering of 1.O.P. within 2-4 hours 


è Lasting effect on 1.0.P. from 10-18 
hours 

B.1.D. dosage to aid 
patient compliance 


e Clinically effective for initiating and 
maintaining control of 1.O.P. with simple, 


looking 
into 


or aggravate acidosis, should be used with caution. 
Adverse reactions common to all sulfonamide 
derivatives may occur: fever, rash (including 


erythema multiforme , Stevens-Johnson Syndrome, 


toxic epidermal necrolysis), crystalluria, renal 
calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia and agranulocytosis. 
Precaution is advised for early detection of such 
reactions and the drug should be discontinued and 
appropriate therapy instituted. 


a į (LE Lan er es ores A gd > 90 ol 


convenient B.|.D. regimen 


Impressive clinical 


safety 


e Minimal G.I. upset 
è Minimal influence on serum 
electrolytes 


profile 


e Not contraindicated in patients with 
congestive heart failure or asthma 


Neptazane 


Methazolamide 


tablets 50 mg 


disappear on withdrawal or dosage adjustment): ` 
anorexia, nausea, vomiting, malaise, fatigue or 
drowsiness, headache, vertigo, mental confusion, 
depression, paresthesias of the fingers, toes, 
hands or feet and occasionally at the 
mucocutaneous junction of the lips, mouth and 
anus. Urinary citrate excretion and uric acid 
output are decreased during the use of this drug, 
but urinary calculi clearly due to the drug have not 
been reported. 

In order to monitor for hematologic reactions, 


y r A ai yonip og 4 vag 


be obtained prior to initiating NEPTAZANE® 
therapy and at regular intervals during therapy. If 
significant changes occur, the drug should be 
discontinued and appropriate therapy instituted. 


Lederle Laboratories 
A Division of American Cyanamid Company 
Wayne, New Jersey 07470 
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Office Electroretinography 
in the Management of 
Diabetic Retinopathy 








AMPLITUDE 
50 u/div 
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CURSOR A: 
CURSOR B: 
DIFFERENCE: 


New Findings in Diabetic — 


‘tecently an exciting report from a major eye 
arch center in the Midwest has shown that elec- 
etinographic oscillatory potentials can help 
itify proliferative diabetic retinopathy patients 
) will go on to develop high risk characteristics. 
s study strengthens the conclusions of an earlier 
ly from Denmark on electroretinographic 
llatory potentials in juvenile diabetics, and il- 
rates that the oscillatory potentials of the elec- 
etinogram can be of great import in the clinical 
agement of diabetic retinopathy. Periodic 
Ow-up measures of electroretinographic 
llatory potentials can aid in the recognition of 
etic patients who are at a high risk of develop- 

vision threatening complications of laser- 
table, proliferative diabetic retinopathy. 
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Retinopathy 


Today, you can easily record and interpret elec- 
troretinographic oscillatory potentials in your 
private practice. Record the electroretinogram, as 
well as the electro-oculogram, and the visual evoked 
cortical potential, using your IBM/PC, or your 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 


Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 


: SMITH 
I.D. NO.: 
STIMULUS: Scotopic White Bright Flash 00dB 
AMP GAIN: 50uV/div LOW-PASS: 500 Hz HIGH- 
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STIMULUS: Scotopic White Bright Flash 00dB 
AMP GAIN: 10uV/div LOW-PASS: 3000Hz HIGH- 
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MARY 5/14/85 RWVFMO66 TEST: ERG/L 
BIRTH DATE: SEX: 


PASS 0.3Hz 


MARY 5/14/85 RWVFMO68 TEST: ERGILf 
BIRTH DATE: SEX: 


PASS: 75Hz 


small, fast oscillations can be seen superimposed c 
the larger and slower b-wave of the ERG. The 
oscillations, or oscillatory potentials, are generate 
by inner retinal neurons. Oscillatory potentials a 
very sensitive to anoxia and to disruptions in retin 
circulation. In order to better see the oscillato: 
potentials, the ERG can be electronically filtered | 
remove the a-wave and b-wave. Electronic filterir 
and a “‘bright-flash’’ source are important featur 
of the EPIC-1000, ophthalmic electrophysiolo; 
system. Thoughtful design and friendly softwa 
make the EPIC the right choice for recordir 
oscillatory potentials. 


| ie Systems, Inc. 


For more information and practice management details on office based ophthalmic electrophysiology, 


Call Our TOLL FREE number 800 638-7055. 
2 Professional Drive e Suite 222 e Gaithersburg Maryland 20879 e (301) 840-1992 e (800) 638-7055 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


General Information 

THE AMERICAN JOURNAL OF OPHTHALMOL- 
ocy publishes original articles, letters, edi- 
torials, abstracts, and book reviews. Edito- 
rials, book reviews, and abstracts are 
published by invitation. Timely articles 
and letters dealing with original observa- 
tions in clinical and basic ophthalmology 
are welcome. Each submission is evaluated 
by two or more scientific referees who 
recommend that the paper be (1) accepted 
as submitted, (2) returned for revision, or 
(3) rejected. Acceptance is determined by 
such factors as the originality, signifi- 
cance, and validity of the contribution, the 
suitability of the subject matter for sub- 
scribers to THE JOURNAL, and the editorial 
care with which the manuscript has been 
prepared. One author should be designat- 
ed as the submitting author who will be 
responsible for all correspondence regard- 
ing the preparation of the manuscript for 
publication. 

Authors are advised promptly of receipt 
of their papers. Within 45 days thereafter 
they will be advised of acceptance, rejec- 
tion, or need for revision. 

Copyright—At the time of submission, a 
signed copy of the copyright transfer pub- 
lished in THE JOURNAL each month must be 
included with the manuscript. No article 
or letter will be reviewed until this copy- 
right transfer, signed by each author, has 
been received. The copyright transfer must 
also list the home address of each author 
and the telephone number of the submit- 
ting author. 

The manuscript must be original and 
may not contain data published previously 
or submitted for publication elsewhere. If 
data were presented at a scientific meet- 


ing, the place, date, and auspices of the 
meeting should be stated on the title page. 


Mechanical Preparation of the Typescript 

Submit an original and at least one du- 
plicate copy of both the typescript and the 
illustrations. Xerographic copies are pre- 
ferred to carbon copies. 

Use 812 X 11-inch heavy, white, bond 
paper. Provide 1'%2-inch margins on all 
four sides of each page and indent para- 
graphs one-half inch. Use black, clearly 
legible type. Use letter-quality, not dot 
matrix, printing. Use block, not cursive, 
type. Do not underline. Do not use italics 
or boldface. Do not use all capitals. The 
entire typescript, including title page, quo- 
tations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be 
double-spaced. 

Number each page in the upper right- 
hand corner. List first author’s name and 
short title (maximum, 60 characters and 
spaces) in the upper right-hand corner. 

Spell out all terms except standard meas- 
urements, such as mm Hg, cm, ml, used 
with numeric quantities. Abbreviations 
such as IOP, CME, RPE, and the like must 
not be used. 

Prepare references, legends, and tables 
in JOURNAL form. 


Original Articles 

The manuscript should be arranged in 
the following order: (1) Title page; (2) Sum- 
mary; (3) Introductory Text; (4) Material 
and Methods or Case Reports; (5) Results; 
(6) Discussion; (7) References; (8) Legends 
for illustrations; (9) Tables. 

Title page—The title page is page 1. It 
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should contain the title, a brief heading 
(no more than 60 characters and spaces), 
and each author’s name with the highest 
(one only) academic degree. The depart- 
ment and the institution where the study 
was performed should be credited in a 
footnote. Sponsoring organizations and 
grants are acknowledged in a footnote on 
the title page. (Referring physicians, con- 
sultants, editorial assistants, photogra- 
phers and artists, and laboratory assistants 
cannot be acknowledged however valuable 
their services.) The name and mailing ad- 
dress of the author to whom requests for 
reprints should be directed must be 
provided. Each page that follows the title 
page must be numbered consecutively, 
and must include the first author’s name 
and the brief title in the upper right-hand 
corner. 

Summary—Each paper must have a 
summary that synthesizes specifically the 
content of the paper in no more than 150 
words. It should include the main clinical 
or research data and findings but exclude 
speculation. The summary must be written 
so that the message of the full paper can be 
understood independently. It must not 
contain references, illustrations, or tables. 

Organization of content—Articles 
should be organized and prepared in the 
style used by THE JOURNAL. A brief intro- 
ductory statement of the problem should 
be presented. Material and methods or the 
patient selection should then be precisely 
and clearly described in enough detail fora 
reader to replicate the study. Results of the 
study should be given, followed by a dis- 
cussion. The discussion elucidates the re- 
sults and must relate directly to the topic 
of the paper. 

References—THE JOURNAL does not pub- 
lish extensive bibliographic reviews. Ref- 
erences must be numbered consecutively, 
both in the text and in the reference list. 
The author is responsible for complete and 
accurate references, including the proper 
capitalization and accent marks used in 
foreign-language publications. 
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Personal communications, posters, pro- 
gram abstracts, unpublished data, and oral 
presentations that the reader cannot re- 
trieve should be kept to a minimum and 
must be incorporated into the text without 
reference numbers. References to studies 
that have been accepted but have not yet 
been published must indicate the publica- 
tion in which they will be published. Pri- 
mary, not secondary, sources must be 
cited. References to books must contain 
inclusive pages of the section cited. The 
names of all authors must be cited in the 
reference list. THE JOURNAL does not use 
the term et al. The following style is used 
by THE JOURNAL for periodicals (1) and for 
books (2). 

1. Shields, J. A., Augsburger, J. J., 
Donoso, L. A., Bernardino, V. B., Jr., and 
Portenar, M.: Hepatic metastasis and orbit- 
al recurrence of uveal melanoma after 42 
years. Am. J. Ophthalmol. 100:666, 1985. 

2. Helveston, E. M.: Atlas of Strabismus 
Surgery, 3rd ed. St. Louis, C. V. Mosby, 
1985. 

Abbreviations for periodicals are listed 
in Index Medicus: Am. J. Ophthalmol., 
Surv. Ophthalmol., Br. J. Ophthalmol., 
and the like. If there is any doubt about an 
abbreviation, the name of the publication 
should be spelled out completely. 

Illustrations—Graphs, diagrams, and 
photographs must not be mounted. Each 
illustration should be numbered and cited 
consecutively in the text. The illustration 
number, an arrow indicating the top of the 
picture, and the author’s name should be 
indicated on a label on the back. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Photographs must have a 
glossy finish and a sharp contrast. Letter- 
ing, arrows, and the like must be profes- 
sionally applied. In a series of illustra- 
tions, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the in- 


67 


68 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


tended reproductions. Illustration widths 
in THE JOURNAL are 3 inches (one column) 
and 61⁄2 inches (two columns). Lettering 
must be planned with reductions to these 
sizes in mind; letters should be of uniform 
size and large enough to be read easily 
after reduction. 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 

THE JOURNAL does not use stereoscopic 
illustrations. 

Each illustration must have a descriptive 
legend. Legends should be typed consecu- 
tively on a page (separate from the illustra- 
tions themselves). The legend or illustra- 
tion number should not be incorporated 
into the illustration. Legends should be 
typed in the form used by the THE JOURNAL 

as follows: 

Fig. 1 (Jones, Smith, and Brown). Histo- 
logic section of the eye (hematoxylin and 
eosin, X70). 

For more than three authors, use Jones and 
associates. 

At the time identifiable photographs are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations are preferred to 
composites made up of two or more sepa- 
rate parts. If multiple-part illustrations are 
submitted, they should be labeled from left 
to right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. 
Top left, The patient preoperatively. Top 
right, Three days after surgery. Bottom 
left, Four months after surgery. Bottom 
right, One year after surgery. 

On request the visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Admin- 
istrative Assistant, American Journal of 
Ophthalmology, Tribune Tower, Suite 
1415, 435 N. Michigan Ave., Chicago, IL 
60611. 


Color—Authors must contribute to the 
cost of color reproductions. The charge to 
authors for color is $500 per page of color. 
Both color transparencies and high-quality 
color prints must be submitted with the 
paper, together with a layout indicating 
the proposed distribution of the illustra- 
tions and legends. 

Tables—Each table must be titled, num- 
bered with an arabic numeral, and cited 
consecutively in the text. Each table must 
be double-spaced and nothing in the table 
should be underlined. Photographically 
reproduced or mechanically reduced tables 
are not acceptable. The title should appear 
directly below the designation, Table 1. 
Below the title, a single rule (a straight, 
unbroken line) should span the width of 
the table. Between this single rule and a 
similar, full-width single rule, a heading 
must be given for each column. Partial 
rules spanning several column heads may 
be used to join main headings with appli- 
cable subheadings, if necessary. Vertical 
lines should not be used anywhere in the 
table. 

Abbreviations should be avoided. If nec- 
essary, they must be fully explained in a 
footnote. The following symbols are used 
for footnotes in the order indicated: * (as- 
terisk), + (dagger), + (double dagger), $ 
(section mark), || (parallels), { (paragraph 
mark), and # (number sign). 

Many symbols cannot be set in type. If 
they are necessary, they should be pre- 
pared by a professional artist in a graph, 
diagram, or illustration and not submitted 
in a table. 

Proofs—The submitting author is 
provided with a copy of the edited type- 
script. Author corrections must be clearly 
indicated in red ink. Each author query 
must be answered. Alterations can be min- 
imized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the 
Manuscript Editor, Ophthalmic Publishing 
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Company, Tribune Tower, Suite 1415, 435 
N. Michigan Ave., Chicago, IL 60611, 
within 48 hours of receipt. Failure to return 
the typescript promptly delays publica- 
tion. 

Reprints—Since complimentary tear 
sheets are not provided, reprints should be 
ordered promptly. A reprint order form 
will be sent to the corresponding author 
before publication of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or path- 
ologic findings, experimental results, and 
new instruments and techniques. Letters 
should be prepared in the same way as 
Original Articles except that they must be 
no more than five pages in length (title 
page, two pages of text, reference page, 
and legend page). References should be 
limited to five. No more than two black- 
and-white illustrations, 3 inches wide (one 
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column in width), may be used. Color 
illustrations cannot be used. 


Source Texts 

THE JOURNAL recommends the following 
publications as guides to style, grammar, 
and spelling: 

CBE Style Manual Committee: Council 
of Biology Editors Style Manual. A Guide 
for Authors, Editors and Publishers in the 
Biological Sciences, 5th ed. Bethesda, 
Council of Biology Editors, 1983. 

The Chicago Manual of Style, 13th ed. 
Chicago, University of Chicago Press, 
1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 
1979. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, Mac- 
millan Publishing Co., 1979. 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the first of the month 
preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and 
payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 


435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words— 
$75.00. Ad will run three months. No refunds on can- 
celled ads after the first appearance. Count words, in- 
cluding abbreviations, initials or numbers count as one 
word. Publisher assigns a number for box ads at no extra 
charge. Replies are forwarded unopened weekly. 
BORDER ADS (non-commissionable): Set within ruled 
border. One inch minimum—$90.00 per inch, per 
month. Ads over 35 words will be set within a ruled bor- 
der. 

Box number responses must include the box number on 
the envelope and should be sent to the address given 
above. Use business sized envelopes only. 





KING SAUD UNIVERSITY 


COLLEGE OF MEDICINE 
RIYADH 


Applications are invited from suitable qualified doctors 
to fill the posts of Professors/Associate Professors/As- 
sistant Professors/Senior Registrars, and Registrars in 
the Department of Ophthalmology for the Academic 
Year starting July 19, 1986. Applicants should have 
FRCS, American Board or other equivalent qualifica- 
tions and teaching experience at University Level (For 
Faculty Staff). 


Salaries are attractive and potentially Tax-Free for those 
who qualify. The exceptional benefits include furnished 
lodging, 45 days annual paid leave for non-faculty and 60 
days for Faculty Staff with round trip ticket. 


Application with comprehensive curriculum vitae and 
addresses of three referees should be sent to: 
The Vice Dean (Administrative) 
College of Medicine 
King Saud University 
P.O. Box 2925, Riyadh-11461 
Saudi Arabia 


March, 1986 
POSITIONS AVAILABLE 


VITREO-RETINAL SURGEON: Vitreo-retinal surgeon to associate with private retinal group 
in major Midwestern city. Send C.V. to Box 922 AJO. 


WANTED: Third ophthalmologist desired for growing practice in the Southeast. Interest in 
retina preferable. Guaranteed salary with opportunity for partnership in one year. 
Please forward curriculum vitae to Box 964 AJO. 


~~ Retinal Specialist to associate with general ophthalmologist in Massachusetts. - 
ox 971 AJO. 


OPHTHALMOLOGIST: Associate position for general ophthalmologic practice in Massa- 
chusetts. Box 988 AJO. 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help; assist surgery and patients; housing available, 
possible future career opportunity. Write Box 992 AJO. 


RURAL NORTHERN PENNSYLVANIA: Lovely small town in scenic recreation area with 
nearby college. Very busy Ophthalmologist seeking board eligible/certified person- 
able, conscientious associate. Call 717-724-2131 or write Box 001 AJO. 


FLORIDA: Ophthalmologist in Daytona Beach area desires an ophthalmologist who is 
ready to semi-retire. Laser Surgery, Extraocular Surgery, Clinical Examinations. Send 
curriculum vitae, photograph to P.O. Box 10481, Daytona Beach, Florida 32020. 


INDIANA: General ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 002 AJO. 


LOCUM TENENS OPHTHALMOLOGIST NEEDED: San Francisco Bay area. Board certified 


or eligible. Work 2 to 3 days per week with 2 man partnership, opticians and surgi- 
center. Reply to Box 003 AJO or call (408) 253-3083 


KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do General 
Ophthalmology. Retina or Refractive surgery especially desirable. Join soloist in busy 
growing practice. Salary and fringes. Eventual partnership. Clean, progressive city. 
C.V., Photo. Box 004 AJO. 


SAN DIEGO: immediate position for aggressive, flexible, hard working ophthalmologist in 
growing practice. Please send C.V. to 6244 El Cajon Bivd., Ste. 22, San Diego, CA 
92115. 


OPHTHALMIC 
PLASTIC SURGEON 


Ophthalmologist with subspecialty training in Ocu- 
loplastics is sought for full time position in Univer- 
sity Department of Ophthalmology, academic rank 
commensurate with credentials. The position will 
be based partly at the nearby VA Medical Center, 
and partly at the University campus. Must have 
completed an approved eye residency program, ap- 
propriate fellowship training, and be Board certi- 
fied or eligible. Duties include teaching residents 
and medical students, patient care and research. 
Send curriculum vitae, publications list and the 
names and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9057 
(214) 688-3407 


Equal Opportunity Emplover 








FULL TIME ACADEMIC 
POSITION AVAILABLE: 


Assistant Professor of Ophthalmology. Re- 
tinal/Vitreous Disease and Surgery. We are 
seeking an ophthalmologist with a strong 
commitment to teaching and research in the 
subspecialty of retina/vitreous disease. Re- 
quirements include completion of residency, 
fellowship in retina/vitreous disease and sur- 
gery, and Board certification or eligibility. 


Indiana University is an equal opportunity and 
Affirmative Action employer. 


Please send qualifications and curriculum 
vitae to: 


Merrill Grayson, M.D. 
Distinguished Professor/Acting Chairman 
IUMC Dept. of Ophthalmology 
702 Rotary Circle, Room 348 
indianapolis, Indiana 46223 
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Ophthalmologists... 


PRIVATE PRACTICE 
SPRINGFIELD 


We are presently looking for an Ophthalmologist for pri 
vate practice and can guarantee an PE yt referral base. 


You'll have privileges at Humana Hospital-Sprinafield., 
which serves central Illinois 250.000 people, Only 10 years 

old, our 200-bed, state-of-the-art hospital has a full range 
of surgical microscopy equipment with a new Zeiss micro- 
scope and dedicated surgical staff. Of course, you will also 
have a generous financial package that includes an excellent 
income guarantee, paid interview and relocation expenses ~ 
and more. 


Were close to the Medical Schools at the University of | 
Hinois Southern Illinois University, and we're about an 
hour's drive from St. Louis. Springfie ld offers a young and 
growing population plus all the cultural. educational and 
recreational opportunities you would expect from the capital 
of one of our nation’s largest states. 


For more information on this exceptional opportunity, send 
your Curriculum vitae or call Jack Reynolds, Professional 
Development. Humana Hospital- Pon 5230 South 
6th St-Frontage Road. Spri ngfield. IL 62703. 217/529. 
TL1. txt. 266 COLLECT 


Aumana Hospital 


OPHTHALMOLOGIST-IN-CHIEF 
MOUNT SINAI HOSPITAL, TORONTO, CANADA 


Mount Sinai Hospital, a progressive 540-bed acute care, general teaching hospital, fully affiliated with the Faculty of 
Medicine, University of Toronto, requires an Ophthalmologist-in-Chief. 


The Department consists of 9 staff members and 2 Consultant Staff; and teaches undergraduate and postgraduate 
trainees, with Residents assigned to the Department. In addition to providing general ophthaimological services, the 
Department serves as a referral centre for the assessment and treatment of glaucoma (including laser treatrnent) and 
cataracts, with out-patient cataract surgery being a combined service with the Toronto General Hospital. Surgical 
services also include retinal surgery, surgery of lacrimal drainage problems, and the provision of orbital ultrasound for 
ophthaimic piastic surgery. 


The successful candidate will have his F.R.C.S.(C), or equivalent; be eligible to practice medicine in the Province of 
Ontario; will be recognized as a skilled Ophthalmologist, with expertise in a sub-specialty area of Ophthalmology; will 
be recognized as a teacher of high repute; will have had a background in research, and be interested and capable of 
developing an active research program; and will have had previous administrative responsibilities. 


The position is a geographic full-time position with Mount Sinai Hospital and the University of Toronto. An appropriate 
academic appointment will be available for the successful candidate. 


in accordance with Canadian Immigration regulations, priority will be given to Canadian citizens and permanent resi- 
dents of Canada. 


_ Applications for this position will close May 1, 1986. 
Interested candidates should forward their curriculum vitae to: 


Chairman——Search Committee for an Ophthalmologist-in-Chief 
Mount Sinai Hospital 
c/o Room 341, 600 University Avenue 
Toronto, aii Canada M5G 1X5 
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CHRISTIAN OPHTHALMOLOGY SOCIETY 
10TH ANNUAL MEETING 
AMELIA ISLAND PLANTATION 


Amelia Island, Florida 32034 


Hebrews 10.25 


June 26-29, 1986 
Proverbs 9.10 


Doctor, we believe you and your family will really enjoy the tenth annual Christian Ophthalmology Meeting to be held in 
Amelia Island Plantation. This will feature quality scientific presentations as well as spiritual talks presented by practic- 
ing ophthalmologists. Scientific faculty for this meeting includes: 


Douglas R. Anderson, M.D. 
John A. Costin, M.D. 

Douglas Fowler, M.D. 

J. Donald Gass, M.D. 

James M. Mitchell, M.D. 
Patrick S. O'Connor, M.D. 

J. James Rowsey, M.D. 
Robert L. Tomsak, M.D., Ph.D. 


Glaucoma 

Neuro-Ophthalmology 

Stress in Physician's Families 
Advances in Macular Disease 
Carotid-Cavernous Fistulas 

Visual Fields Made Easy 

Corneal Advances and Problem Solving 
An Approach to Diplopia 


A full program is planned for adult guests with good Bible teaching and complete facilities for children of all ages. Please 
bring your spouse and family, too! We want to emphasize that members of all faiths are sincerely invited. Registration 
for practitioners is $150 per family. Medical students, residents, fellows and medical missionaries can come for $25. 
Make checks to ACOM and mail to Christian Ophthalmology Meeting, c/o Dr. S. William Clark, Jr., P.O. Box 2009, 


Waycross, Georgia 31502. 
6'2 hours 


OPHTHALMOLOGY 


General Retinal Vitreous 


The Southern California Permanente Med- 
ical Group is currently accepting applica- 
tions from board eligible/certified general 
and retinal vitreous trained ophthalmol- 
ogists for current positions at our facilities 
throughout Southern California. 


Please call (818) 405-3224 for a Physician 
Application form or send your curriculum 
vitae with the names and addresses of 
three professional references to: 


SOUTHERN CALIFORNIA 


l i | PERMANENTE MEDICAL GROUP 


Physician Recruitment 
Dept. 44A 
Wainut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 





C.M.E. credit 


TEXAS OPPORTUNITY 


The Department of Surgery of the Scott 
and White Clinic has an opening in its 
College Station Multispecialty Clinic for a 
Board Certified or eligible ophthalmologist. 


College Station is the home of Texas A&M 
University. Scott and White’s main clinic and 
hospital facilities are located in Temple, 
with satellite clinics in College Station and 
seven other surrounding Central Texas 
communities. 


For more information call Dr. David 
Hackethorn, Medical Director, College 
Station Clinic, (817) 774-2805 or write: 


Ql) | 
Rg SCOTT & WHITE 
2401 South 31st Street 
Temple, Texas 76508 





“Sure, Id buy 


a YAG laser 
today if...” 


nies 

VE TOOK 

THE LAST 

TF’OUT OF 
BUYING 


Have you been waiting for a 
clinically proven YAG laser system 
to come along at the right price? 
Waiting for one company to emerge 
as the YAG technology leader? A 
company that won't make excuses for 
lasers that fall short of your needs? 

The wait is over. With the 
CooperVision Models 2000 and 
2500 YAGs, you can offer your 
patients the most advanced YAG 
laser treatments. Right in your 
office. For an investment starting 
at less than $40,000! 

Our YAGs give you everything 
you need for safe, effective surgical 
results. The Q-switched Model 2000 
office YAG is fully equipped, with 
dedicated laser slit lamp and optics, 
a twin helium-neon aiming system 
and a quiet, trouble-free air cooling 
system. If you desire the ultimate in 
YAG performance, the Model 2500 
YAG offers even more state-of-the-art 
features such as the ability to perform 
posterior capsulotomies at energy 
levels as low as 0.6 mJ, superb 
viewing optics, burst mode, micro 
manipulator and an on-board patient 
data printer. 

Best of all, Models 2000 and 
2500 come to you from CooperVision, 
the leading name in eye care. Our 
full line of ophthalmic lasers—the 





7500 portable Argon, the 8500 
Argon/ Krypton, and now the 2000 
and 2500 YAGs—have proven 
themselves in hospitals and offices 
around the world. 

So why put off the decision 
any longer when our “no-excuse’” 
lasers could be expanding your 
practice today? Call CooperVision 
Lasers Sales Administration toll-free 
at 800/227-8372 (in California, call 
800/828-5577). Learn more about 
our state-of-the-art lasers and our 
attractive financing terms. 


Goper VSN © 
Laser Division 

9420 Central Expressway 

Santa Clara, CA 95051 

Toll-free: 800/227-8372 

California: 800/828-5577 


The search for better visual 
research systems knows no end 


Introducing a complete Ze [foro BY Te [-To) maging systems from. 
Ikegami—the world. leader in sophisticated.camera systems. 


Hil Œ Ge 


HIGH-RESOLUTION COMPACT AND ULTRA-HIGH AND A COMPLETE LINE OF AUTOMATED ADAPTERS 
COLOR CAMERA ULTRA-COMPACT HIGH-RESOLUTION HIGHEST-PERFORMANCE AND ATTACHMENTS 
SYSTEMS COLOR CAMERA BLACK-AND-WHITE COLOR AND BLACK-AND- TO FIT YOUR 

SYSTEMS SYSTEMS WHITE MONITORS IMAGING NEEDS 


If you've never heard the name Ikegami, you're infora | with the highest performance quality available. 
pleasant surprise. Introducing, Ikegami'’s full line of medical | Only Ikegami, the recognized world leader in the profes- 
ideo imaging systems, designed to meet the growing | sional broadcast industry, offers you a complete family of 
aging needs of surgeons, researchers and educators. | products and systems for all your medical video needs. Plu 
ully integrated, highest quality video imaging systems for- | all Ikegami medical video systems combine technical 
icrosurgery, general surgery, research microscopy and | superiority with ease-of-operation, total flexibility, mainte- > 
eacChing, are here at last. | nance-free engineering and a complete line of automatig 
suddenly...dramatically...every subtle detail of a.proce- | adapters and attachments to allow your system to grow 
ure, or any image visible through a microscope, springs to | with each and every specific requirement. 
e on monitor screens, to be recorded See our complete video imaging 
s necessary on videotape or hard- | line for yourself. It has the answers for 
opy. Your findings and techniques can | all your new beginnings. 
e visually shared and documented . 


For more information, call Mogan Electronics (USA), at (291) 368- Pa, or write: 


. 
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GENERAL OPHTHALMOLOGIST: Wanted to join established clinical group in Pittsburgh, 
PA, Modern, computerized, hospital-based office with very active ophthalmic practice. 
Excellent opportunity for clinical research, resident teaching as well as private prac- 


tice. Box 008 AJO, 


FULL TIME FACULTY POSITION 


A position is available in the Eye Services, University of Osteopathic 
Medicine and Health Sciences, for a full time ophthalmologist. Fully 
equipped department, including computerized perimetry and ver. Ex- 
cellent compensation and fringe benefits. Applicants are requested to 
send their C.V. and references to Discipline of Surgery, VUOMHS, 3200 
Grand Avenue, Des Moines, [A 50312. Telephone (518) 243-8059, Dr. 
Todd L. Beyer. 


OPHTHALMOLOGIST WANTED 


Varied practice waiting for BE/BC ophthalmologist in expanding 50- 
man multispecialty group in NW Indiana—near Chicago. General oph- 
thalrnology prime need but subspecialties also welcome. Complete 
OD support. Surgicenter on site plus excellent hospital facilities. Am- 
ple time off. Partnership in one year. No buy-in. 
T. R. Hofferth, Administrator 
The Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 
‘collect’ (219) 836-5800 


OPHTHALMOLOGISTS: Sought by quality-oriented, nationwide referral service for medi- 
cal-legai consultation. Highly rewarding opportunity for qualified experts. Send inquir- 
ies to ExpertNet, 2020 West State Street, Suite 164, Milwaukee, Wisconsin 53233. 


Fellowship-trained subspecialist needed to join two generalists in 
modern, well-equipped multispecialty clinic/hospital. Primary need is 
in. oculoplastics, but ail subspeciaities considered. Referral base from 
9 ophthalmologists. 17 optdmetrists. Near Tahoe, skiing, San Francis- 


co. Competitive salary. outstanding benefits. Send curriculum vitae to 
1. M. Schiller, M.D.. Department of Ophthalmology. 6600 Bruceviile 
Road, Sacramento, CA 95823. 

AN EQUAL OPPORTUNITY EMPLOYER. 





OPHTHALMOLOGIST: Busy, well-established, group practice in desirable, growing, east- 
ern Pennsylvania community seeking a Board Eligible or Board Certified ophthalmol- 
ogist. Corporate benefits and salary leading to partnership. Send CV and personal 
references to Box 009 AJO, 


OPHTHALMOLOGIST — SOUTHERN NEW ENGLAND: Suburban practice of two general 
ophthalmologists seeks plastic and pediatric subspecialist willing to do general oph- 
thaimology. Will also consider general ophthalmologist without fellowship. Salary plus 
productivity bonus, leading to full partnership. Bex 010 AJO. 


The University of Cincinnati Department of Ophthailmclogy is seeking 
an academically-oriented person to join our program as a general oph- 
thaimologist in our clinical, educational, and research programs. 


Minimum qualifications include certification by the American Board of 
Ophthalmology or reasonable expectation thereof in the near future 

and extensive experience in contemporary techniques of cataract sur- 
gery. Applicants must be eligible for medical licensure in the State of 
Ohio. 


We have a liberal practice plan, and salary cormmensurate with rank. 


Initial faculty rank will be determined by experience and evidence of 
academic productivity. Senior faculty rank is available and well-estab- 
lished individuals are encouraged to inquire. 

The University of Cincinnati is an Affirmative Action/Equal opportunity 
Employer. 


Contact: Joel J. Sacks, M.D. 
Director, Department of Ophthalmology 
University of Cincinnati Medical Center 
231 Bethesda Avenue, Mail Location 527 
Cincinnati, Ohio 45267-0527 








KING SAUD UNIVERSITY 


COLLEGE OF MEDICINE 
KING KHALID UNIVERSITY HOSPITAL 
RIYADH 


King Saud University, College of Medicine is currently 
accepting applications for American Board of Ophthal- 
mology Certified General Subspecialty trained ophthal- 
mologists in the Department of Ophthalmology. Candi- 
dates must possess advanced clinical skills, proven 
surgical expertise and a demonstrated ability to apply 


these skilis to the clinical and surgical education of oph- 


thaimology residents. A demonstrated interest in clinical 
or laboratory research is also desired. 


Faculty rank and salary are dependent upon qualifica- 
tions. Salaries are attractive and potentially tax-free for 
those who qualify. The exceptional benefits include fur- 
nished lodging, 45-days annual paid vacation for non- 
faculty staff and 60-days for faculty staff. The selected 
candidates will be employed by and have a contract with 
King Saud University. 


For further information, write to the Vice Dean. To apply, 
send curriculum vitae, names of three academic refer- 
ees and one recent photograph to: 


THE VICE DEAN (ADMIN.) 
COLLEGE OF MEDICINE 
KING SAUD UNIVERSITY 


FULL TIME 
ACADEMIC POSITION 
AVAILABLE 


Ophthalmologist with subspecialty training in pedi- 
atric ophthalmology is sought for established Uni- 


versity Department of Ophthalmology. Beginning 


academic rank is Assistant Professor. Qualifications 
include completion of an approved eye residency 
program, plus fellowship training, Board certifica- 
tion or eligibility. Duties include teaching residents 
and medical students, patient care and research. In- 
diana University is an Equal Opportunity and Affir- 
mative Action employer. 


send C.V., publication list, and list of references to: 


Merrill Grayson, M.D. 
Distinguished Professor 
Acting Chairman | 
IUMC Dept. of Ophthalmology 
702 Rotary Circle #348 


Indianapolis, Indiana 46223 | 2 


P.O. BOX 2925, RIYADH—11461, SAUDI ARABIA 
























Perforate Or Coagulate: 
Only The Britt Pulsed Argon 
Laser gives you both. 





The Britt Advantage Is In Our required. All cooling is internal, 
è using ambient air. And since our 
Patented * Pulse Technology. lasers run on standard single phase 


power, you avoid the expensive 
three-phase conversion others re- 
quire. Britt lasers use only a frac- 


pulsed design enables laser energy oe biah i piae g a i i ng 
to be delivered in short, high power oner tac THE Britt EN 
pulses to achieve perforation with Duration of energy delivery: Continuous wave argon laser (left) | l d : it t d d 290V 
minimal thermal damage to Sur- delivers just one watt for .02 sec. However, Britt pulsed laser (right) de- p ugge INTO any stanaqar 


li k f 25 watts th h 6 bursts of 120 second j | 
rounding tissue in glaucoma pro- each. This high energy concentration for short periods achieves per- outlet, allowing it to be moved to 


foration of tissue other treatment rooms with ease. 

POUS BUC as ee erny Considering extra installation 
and iridectomy. The Perforate mode noes dd upto 30% toz] 
of the pulsed Model 152 provides pani sell g ia 
bar power corey which is 10 price (and extra power usage will 
ine. that of SOAGE wave lasers Gentine ta rencot On your Sect 
bill), the economics of the Britt laser 


The Britt Dual-Mode Model 152 of- 
fers maximum flexibility in argon 
laser performance. The unique 





resulting in quicker penetration. 
In addition to the Perforate mode, ATG VOY SAAV. 
the system can be instantly switched Two-Year Warranty. 





to the Coagulate mode for those Britt guarantees its Argon and Kryp- 


applications where higher tissue Rate of enerey delivery: Continuous wave noa [uii massacan ton lasers for two years. And that 
temperature IS desired to achieve cavity with large area of coagulation necrosis. Britt pulsed laser (right) includes the tube. How can we do 


evaporates tissue, creating a central cavity with less thermal damage to 


efficient coagulation. surrounding area. W = depiction of necrosis it? We engineer and produce our 

- sna own laser tubes and we design them especially for 

Installation Costs Eliminated. ambient air cooling, resulting in extended tube life. Fur- 

Britt's pulsed design also eliminates installation costs, thermore, damage from a cooling failure is impossible 
because there is no plumbing or outside air venting with a Britt laser due to its pulsed design. 


“U S. Patent No. 3.626.325 


Choice Of Models. 


The Britt Model 150 has the Coagulate mode $~ 


Only and produces results in anterior and 
vitreoretinal treatment which are comparable 
to the results obtained by competitors’ con- 
tinuous wave lasers. 
The Model 152 incorporates the Per- 
forate mode, which is more effective 
in penetrating the iris or trabecula. 
The Model 1520, shown at 
right, adds microprocessor 
control to its dual mode ca- 
pability, resulting in the most 
advanced Argon/Krypton 
laser of its type available to- 
day. The microprocessor 
performs a total system 
check prior to treatment and 
guides the operator in set- 
up by showing each com- 
mand sequentially on a a 
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Green Filter Adapter /Endophotocoagulator. 


For those preferring argon green, a Britt adapter makes 
it available at the flip of a switch. An accessory on new 
units, it may also be field installed on existing units. 

For vitreoretinal surgical procedures, Britt also offers 
an optional endophotocoagulator. Delivery is by means 
of a three-meter quartz fiber and integral 

hand held probe. 


For complete technical informa- 


2231 South Barrington Ave.; 
Los Angeles, CA 90064; 
Phone 213-477-2981. 


LASER LIGHT—-AVOID EYE OR 
SKIN EXPOSURE TO DIRECT OR 
SCATTERED RADIATION 


ARGON LASER RADIATION 


MAXIMUM AVERAGE OUTPUT 2 2 WATTS 
CLASS IV LASER PRODUCT 


Britt Lasers are products of Edward Weck & Company, Inc. For a consultation with a representative in your area, contact: 
Edward Weck & Company, Inc.; Weck Drive, PO. Box 12600; Research Triangle Park, NC, 27709; Phone 1-800-334-8511. 
In Canada: Weck Surgical Company, 221 Amber St.; Markham, Ontario L3R 3J7, 416-477-6790 


© 1985 Edward Weck and Company, Inc. 585 
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Grieshaber | 


VERTICAL CUT TING SCISSORS 


Grieshaber has developed this new addition to 
the family of rotatable Sutherland intraocular 
instruments to solve some difficult 
problems-cutting pupillary membranes, io 
IOL haptics, and vitreous membranes. ay 
The unique geometry of the blades, combined Ss 
with Grieshaber’s traditionally. precise 
craftsmanship, result in exceptionally clean cuts 
of delicate and hard-to-reach tissue. _ 
F 


Please call (215) 547-7676 for further information 
on this exceptional new instrument or any of cs 
our Sutherland instruments for ophthalmology. 


Grieshaber @ 


1056 Trenton Rd 
P O Box 807 

Fallsinaton. PA 19054 
lelephone (215) 54 ’ 76/76 























OPHTHALMOLOGIST 
Assistant to Full Professor with duties in- 
cluding patient care, research, teaching, 
and administration in the Department of 

Ophthalmology, UCSD School of Medi- 

cine. Appointment and salary commen- 

surate with qualifications and exper- 
ience. Candidate must be board certified 
with established clinical and research 
abilities in the retina subspecialty. Asso- 
ciate and Full Professor levels will re- 
quire evidence of outstanding clinical, 
research and teaching abilities. Reply 
to: Stuart I. Brown, M.D., Chairman: 

Department of Ophthalmology (T-014); 
University of California Medical Center; 
225 Dickinson Street; San Diego, CA 

92103. 















OPHTHALMOLOGIST. SUN VALLEY, IDAHO 


Energetic ophthalmologist to establish practice in multi-specialty 
group. Well-equipped adjacent hospital. Outstanding setting! Curricu- 
ium vitae and references with first letter please. Dr. Stephen R. Luber, 
P.O. Box 66, Sun Valley, ID 83353. 







JPHTHALMOLOGIST: Excellent opportunity available for Florida licensed ophthalmologist 
to join busy practice in coastal Florida city. Retinal fellowship preferred. Please send 
ee vitae and recent photo to P.O. Box 17125, Jacksonville, Florida 32245- 
7125. 















PEDIATRIC OPHTHALMOLOGIST 


Department of Ophthalmology, Chattanooga Unit of the University of 
Tennessee College of Medicine is seeking a pediatric ophthalmologist 
with interest in teaching, clinical practice and research. Excellent op- 
portunity for board certifed or eligible individual. Residency progam 
approved for six positions, located in the Willie D, Miller Eye Center, a 
30 bed facility housed at the Erlanger Medical Center. Faculty rank, 
salary and benefits are negotiable. Position available immediately. 
Please forward curriculum vitae and references to: 
Deborah D. Sendele 
Assistant Professor and Chairman 
Department of Ophthalmology 

921 East Third Street, Suite 400 

Chattanooga, Tennessee 37403 








OPHTHALMOLOGIST NEEDED 


Excellent opportunity. Will heip set up practice. Free rent to start. 
= Very little equipment needed. Good area. Free referrais. Eighteen 
__ Other physicians in building. Direct inquiries to: Gene Swanson, 9915 
C Frankstown Road, Pittsburgh, PA 15235. (412) 242-2000. 







CORNEAL 
TRANSPLANT 
| SPECIALIST 

COE : Saudi Arabia 


Saudi Medical Services, Ltd., (SMS), a 
Saudi Arabian Healthcare Company, has 
an IMMEDIATE opening for a corneal 
transplant specialist at the modern Al Hada 
Hospital and Rehabilitation Center located 
in the lush, mountainous area of Taif, 

Saudi Arabia. 


You must be Board Certified in Ophthal- 
mology with specialty in corneal transplant 
and minimum of 7 yrs. post residency 


experience. 


+ 


CHARTER 
MEDICAL 


CORPORATION 


Send C.V. to: 


Sharon Dixon 
CHARTER MEDICAL 
CORPORATION 

577 Mulberry St., 
Macon, GA 31298 
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Needed OPHTHALMOLOGIST to associate with a busy clinical practice 
in Calgary, Alberta, Canada. Canadian specialty certification required. 
Clinic employs numerous Ophthalmic assistants and is well equipped 


with up-to-date modern equipment including automated perimetry, Ar» 
gon Laser and PC Computers. First year income guaranteed. Reply 
Box 011 AJO. 


The Hershey Medical Center Division of Ophthalmology is seeking to 
fill three full-time faculty positions, one in Neuro-ophthaimology, one in 
Cornea/External Disease, and one in Vitreo-Retinal surgery. Knowl- 
edge of visual electrophysiology is desirable, although not essential, 
for the Neuro-ophthaimologist. Interest in keratorefractive surgery is 
desirable, although not essential, for the position of Cornea/External 
Disease. Candidates must have an interest in supporting the education 
of residents in our fully accredited Ophthalmology residency program. 
Responsibilities for all positions include patient care, teaching, and 
research. All positions are available immediately at either the Assis- 
tant or Associate Professor level with salary negotiabie based upon 


background and experience. At least one year of subspecialty training _ 


is essential, and all candidates must be at least Board Eligible. 
Please address all inquiries to: 


Joseph W. Sassani, M.D. 
Division of Ophthalmology 
The Milton S. Hershey Medical Center 
The Pennsylvania State University 
Post Office Box 850 
Hershey, PA 17033 


An Equal Opportunity/Affirmative Action Employer. 
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PROFESSIONAL RESUME SERVICES. Curriculum vitae preparation for physicians. Mailing 
Services available. Call toll free anytime. 1-800-6-CAREER. In Pennsylvania call (215) 
433-4112. 

















ACADEMIC/CLINICAL OPHTHALMOLOGIST 


Large well-established teaching hospital located in Western Pennsy!- 
vania seeking experienced Ophthalmologist to direct/administrate an 
Ophthaimology Residency Program. The successful candidate will 
have sufficient experience as a clinician and administrator and will 
have total responsibility as Residency Program Director in the Depart- 
ment of Ophthalmology. Salary and benefits commensurate with ex- 
perience. Clinical practice opportunities are available. Direct C.V. and 
qualifications to: 
















Dr. Elmer J. Holzinger 
Chairman of Ophthalmologist Search Committee 
St. Francis Medical Center 
45th Street (off Penn Avenue) 
Pittsburgh, PA 15201 
412/622-4442 


OPHTHALMOLOGIST: Join targe 87 man multispecialty group in SW Virginia. General 
ophthalmology prime need. Immediate drawing area of 250,000. Outstanding opportu- 
nity for right individual. Send C.V. to Lyndell Brooks, 1802 Braeburn Drive, Salem, 
Virginia 24153. 


ORTHOPTIST. THE HOSPITAL FOR SICK CHILDREN 
Candidate must be certified by Canadian, American or British Orthoptic Council. Certi- 
fication as Ophthalmic Technician or higher level is desirable but not essential. The 
candidate must be able to assist in teaching, initiate and direct research and deal with a 


wide variety of orthoptic patients. 

Send resume to: Christine Welland-——Ophthaimology Co-ordinator 
555 University Avenue, Toronto, Ontario 
M5G 1X8 





POSITIONS WANTED 


VITREO-RETINAL SURGEON: Compieteing two-year medical and surgical retinal fellow- 
ship, extensive anterior segment experience, wishes to join multispecialty ophthalmic 
group or retinal practice. Will relocate. Reply to Box 962 AJO. 


PRACTICES FOR SALE 


SOLO OPHTHALMOLOGY PRACTICE FOR SALE. GROSS APPROX. 1.5 MILLION: Estab- 
lished 17 years. Midwest Suburb of Metropolitan City. Trained Staff. Large modern 
Office & Hospital. liness forces retirement. Send CV, date available, references, and 
telephone. Box 006 AJO. 


MASSACHUSETTS: Long established Ophthalmology practice for sale, approximately 20 
miles southeast of Boston, adjacent to well equipped hospital, in rapidly growing area. 
Ophthalmologist retiring after 25 years. Respond to Box 2256, Plainville, Mass. 02762. 


MIDDLE GEORGIA ESTABLISHED 30 YEAR PRACTICE: Average gross $276,000. Average 
net $157,000. Charts, 23,000. Board member or qualified reply to Box 012 AJO. 


EQUIPMENT FOR SALE 


. DIOPTRON li AUTOREFRACTOR SYSTEM: includes counterbalanced table with computer 
printer cost $19,702 in 1980. Perfect condition. bargain. Best offer. Call (408) 426- 
2550. 


ECONOMICAL REFRACTION ROOM 
BAL ELECTRIC CHAIR WITH STAND B&L GREENS REFRACTOR 
BAL PROJECTOR/SCREEN B&L SLIT LAMP 


Package Price $4,195.00 


Visit us at OPTIFAIR East Booth #1063 
BELROSE REFRACTING EQUIPMENT COMPANY 
3808 W. North Ave., Chicago, Illinois 
(312) BEL-RO*SE or 235-7073 

*Use Operator 0 





SERVICES 


REGIONAL RETINAL PHOTOGRAPHY WORKSHOPS: 1986. Generic ophthalmic photo- 
graphic training for Basic and Advanced levels. JCAHPO approved. Mt. Snow, Vermont, 
Sept. 25-28. JMC Eye Photo, RR1C, Box 363, Shaftsbury, VT 05262. 1-802-442-2907. 


SPACE FOR RENT 
PARK AVENUE OPHTHALMOLOGIC OFFICE TO SUBLET: impeccable condition; 4 examin- 


jig. rooms; 2 private offices; reception area; nurses station, will consider. one or more 
ee ee ne er reer eee arch: enone. een an Boe i ee v 7 
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THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 





Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 
Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


FELLOWSHIP 
IN 
EPIDEMIOLOGIC AND 
PREVENTIVE OPHTHALMOLOGY 
AND 
CLINICAL RESEARCH 


Applications being accepted 
for 1987 and 1988 
Academic years 


Relevant course work at Johns Hopkins 
School of Hygiene and Public Health 
can lead to degree program; practical 
experience with a wide range of 
epidemiologic and clinical research 
projects including controlled trials. 





Send C.V. and description of future 
goals to: 
Training Coordinator, ICEPO 
Dana Center for Preventive Ophthaimology 
Wilmer institute, Room 120 
Johns Hopkins Hospital 
Baltimore, MD 21205 U.S.A. 
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THE NEW YORK EYE AND 


EAR INFIRMARY 


Glaucoma fellowship openings in 1987 and 1988. 
Extensive surgical and clinical experience. Numer- 
ous Clinical research projects. National Glaucoma 
Laser Trial Center. Pathophysiologic mechanisms 
of angie-closure glaucoma and secondary glauco- 
mas. Computer applications. Argon, Krypton, and 
YAG lasers. Octopus 201R. Two-year fellowships 
with one year of in-depth research also available. 
Opportunities for tissue culture, cell biology, elec- 
tron microscopy. New York State License required. 
Salary $30,000 plus benefits and malpractice in- 
surance. Contact: 


Robert Ritch, M.D. 
Professor and Chief, Glaucoma Service 
New York Eye and Ear Infirmary 
310 East 14th Street 
New York, N.Y. 10003 
Tel. (212) 477-7540 











CORNEA-EXTERNAL DISEASE FELLOWSHIP 


CLINICAL AND RESEARCH 
EYE INSTITUTE - DEPARTMENT OF OPHTHALMOLOGY 


MEDICAL COLLEGE OF WISCONSIN - MILWAUKEE, WISCONSIN 


ere rer ntti term ATA SAMAR rN tf So VV Ai Athan ee = Ren “FAS VAI S AAAA AAEN AENA AA beer 


retary mananan min San VA aus aa a n hey A NONA anana a NEEE AANI AUAN LENIN ee hase mene AAN VARANDA AA AAAA A aaan vent 


Clinical and/or research training programs are conducted for 
either one or two years in the areas of keratoplasty. external 
disease. refractive and anterior segment surgery., 
cornea/anterior segment physiology., toxicology. and 
microbiology. 

Cinincal fellowships are supported through the Department 
of Ophthalmology: research fellowships are supported 
through an NIH departmental training grant and other 
sources. Stipend level between $22.500 - $30.000 depending 
upon years of relevant experience following doctoral 
degree. 

Applicants should be M.D.’s or Ph.D’s. 

Applications for July 1987 clinical fellowships and July 1986 
research/Cclinical fellowships should be received by March 
1986. 

For further information. address or call inquiries to: 


CLINICAL FELLOWSHIPS 
Robert A. Hyndiuk. M D. 


RESEARCH FELLOWSHIPS 
Henry F. Edelhauser, Ph.D. 


Eye institute Depts. of Physiology & Ophthalmology 


8700 W. Wisconsin Avenue 8701 Watertown Plank Rd 
Milwaukee, WI 53226 Milwaukee. WI 53226 
414-257-5083 414-257-8542 
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VASOCIDIN® (sulfacetamide sodium - prednisolone acetate} Sterile Ophthalmic Ointment 


INDICATIONS ANG USAGE: For steroid-responsive inflammatory ocular conditions for which 
a Corticosteroid is indicated and where bacterial infection or a risk of bacterial ocular 
infection exists. Ocular steroids are indicated in inflammatory conditions of the palpebral 
and bulbar conjunctiva, cornea, and anterior segment of the globe where the inherent risk 
of steroid use in certain infective conjunctivitides is accepted to obtain a diminution in 
edema and inflammation. They are also indicated in chronic anterior uveitis and corneal 
injury from chemical, radiation, or thermal burns or penetration of foreign bodies. The use 
af a combination drug with an anti-infective component is indicated where the risk of 
infection is high or where there is an expectation that potentially dangerous numbers of 
bacteria will be present in the eye. The particular anti-infective drug in this product is 
active against the following common bacterial eye pathogens: Escherichia coli, Staphylo- 
coccus aureus, Streptococcus pneumonia, Streptococcus {viridans group). Pseudomonas species, 
Haemophilus influenzae, Klebsiella species, Enterobacter species. This product does not provide 
adequate coverage against: Neisseria species, Serratia marcescens. CONTRAINDICATIONS. 
Vasocidin Ophthalmic Ointment is contraindicated in epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella and most other viral diseases of the cornea and 
conjunctiva. Vasocidin is also contraindicated in mycobacterial infection of the eye, fungal 
diseases of ocular structures, in individuals with known or suspected hypersensitivity to 
any of the ingredients of this preparation, to other sulfonamides, or to other corticosteroids. 
(Hypersensitivity to the antimicrobial components occurs at a higher rate than for other 
components.) The use of this combination is always contraindicated after uncomplicated 
removal of a cormeal foreign body. WARNINGS: Prolonged use may result in glaucoma with 
damage to the optic nerve, defects in visual acuity and fields of vision, and in posteriar 
subcapsular cataract formation. Prolonged use may suppress the host response and thus 
increase the hazard of secondary ocular infections. in those diseases causing thinning of 
the cornea or sclera, perforations have been known to occur with the use of topical 
Steroids. in acute purulent conditions of the eye. steroids may mask infection or enhance 
existing infection. If this product is used for 10 days or longer. intraocular pressure should 
be routinely monitored even though it may be difficult in children and uncooperative 
patients. Employment of steroid medication in the treatment of herpes simplex requires 
great Caution. A significant percentage of staphylococcal isolates are completely resistant 
to sulfonamides. PRECAUTIONS: The initial prescription and renewal of the medication 
order beyond 8 gm of Vasocidin Ophthalmic Ointment should be made by a physician 
only after examination of the patient with the aid of magnification, such a slit lamp 
biomicroscopy and, where appropriate, fluorescein staining. The possibility of fungal infec- 
tions of the cornea should be considered after prolonged steroid dosing. Sensitization may 
recur when a sulfonamide is readministered irrespective of the route of administration and 
cross-sensitivity among different sulfonamides may occur. (See ADVERSE REACTIONS) 
Cross-allergenicity among corticosteroids has been demonstrated. If signs of hypersensi- 
tivity or other untoward reactions occur, discontinue use of this preparation. Ophthalmic 
gintments may retard corneal healing. ADVERSE REACTIONS: Adverse reactions have 
occurred with steroid/anti-infective combination drugs which can be attributed to the 
Steroid component, the anti-infective component, or the combination. Exact incidence 
figures are not available since no denominator of treated patients is available. instances 
of Stevens-Johnson syndrome and systemic lupus erythematosus fin ane case producing 
a fatal outcome) have been reported following the use of ophthalmic sulfonamide- 
containing preparations. Reactions occurring most from the presence of the anti-intective 
ingredient are allergic sensitizations. The reactions due to the steroid component in 
decreasing order of frequency are: elevation of intraocular pressure (OP) with possible 
development of glaucoma, and infrequent optic nerve damage: posterior subcapsular 
cataract formation, and delayed wound healing. Corticosteroid-containing preparations 
can also Cause acute interior uveitis or perforation of the globe. Mydriasis, loss of 
accommodation and ptosis have occasionally been reported following local use of cortico- 
steroids. Secondary Infection: The development of secondary infection has occurred after 
use of combinations containing steroids and antimicrobials. Fungal infections of the 
cornea are particularly prone to develop coincidentally with long-term applications of 
Steroid. The possibility of fungal invasion must be considered in any persistent corneal 
ulceration where steroid treatment has been used. Secondary bacteria! ocular infection 
following suppression of hast responses also occurs. HOW SUPPLIED: Vasocidin Ophthalmic 
Ointment: 3.5 gm (1/8 oz.) sterile tube: to be dispensed only in original, unopened container. 
Store at controled room temperature 19°- 30°C (59°-86°F). KEEP OUT OF THE REACH OF 
CHILDREN. CAUTION: Federal (U.S.A) law prohibits dispensing without prescription. 
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VASOCIDIN® 


(sulfacetamide sodium— prednisolone acetate) 
STERILE OPHTHALMIC OINTMENT 


DESCRIPTION: Each gram contains 
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Now available in new ointment form... 
with the same broad-spectrum action 
you've depended on. 


Goper Vison 


CooperVision Pharmaceuticals Inc., PO. Box 367, San German, Puerto Rico 00753 USA 
© COOPERVISION PHARMACEUTICALS. INC. 1985 — CV-462 


Before 
clear the field’ 


of most ocular 
pathogens. 


(including pseudomonas) 


\ 
| | | \ \ \ 
Genoptic =| i 
WRentamicin suitate. U.S-FI |! i . 







pira 
(gentamicin sulfate, UJS. P. 3 mg/ml) 
equivalent to 3 mg/ml gentamicin 
Liquifilm® sterile ophthalmic solution 


For surgical and in-office conditions, where a 
broad spectrum antibiotic is indicated, the activity 


of Genoptic is comparable to that of tobramycin, 
but at a lower cost* 


And the unique Liquifilm® (polyvinyl alcohol) 
1.4% vehicle soothes and cools while enhancing 
drug contact time. : 


*Based on average wholesale prices, November, 1985. 


INDICATIONS AND USAGE Genoptic Liquifilm sterile ophthalmic solution is indicated in the topical treatment of infections of the external eye 
and its adnexa caused by susceptible bacteria. Such infections include conjunctivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis 
and blepharoconjunctivitis, acute meibomianitis, and oy Sees CONTRAINDICATIONS This product is contraindicated in patients with 
known hypersensitivities to any of its components. WARNINGS Genoptic Liquifilm is not for injection. It should never be injected subconjunc- 
tivally, nor should it be introduced directly into the anterior chamber of the eye. PRECAUTIO S General: Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible microorganisms, such as fungi. Should this occur, or if irritation or hypersensitivity to any component 
of the drug develops, discontinue use of the preparation and institute appropriate aey > Carcinogenesis, mutagenesis, im $ 
There are no published carcinogenicity or impairment of fertility studies on gentamicin. Negative results have been reported on the mutagenicity 
of aminoglycoside antibiotics. Pregnancy Category C: Animal reproduction studies have not been conducted with gentamicin. It is also not y1 
whether gentamicin can cause fetal harm when administered to a nan woman or can affect reproduction capacity. Gentamicin should be given 
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Take the YAG-100 laser head for instance. It’s 
usually hidden behind the exterior of a clean, func- 
tional YAG-100 console. Yet it’s this very laser-head 
technology that enabled AMO to produce the first 
American-made YAG laser. And it’s this technology 
that keeps the hundreds of YAG-100 lasers in the 
field functioning smoothly, year after year. 

Designed to anticipate future needs, the 
YAG-100 laser head still delivers more pure, 
fundamental-mode energy than any other ophthal- 
mic Nd:YAG laser. This forward-thinking design 
was so sophisticated for its time, it was incorpo- 
rated without change into the ergonomically 
advanced YAG-100A model. A model, incidentally, 
exhibiting state-of-the-art technology with features 
like better patient access and wheelchair accommo- 
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dation, just to mention a few. 

AMO know-how has also led to miniaturization 
in laser technology. This is exemplified by the 
small, lightweight YAG-200: an extremely versatile 
mini-YAG laser, intended for in-office procedures. 

And AMO advances are evident in many 
other leading-edge technologies. From the new 
Barraquer-Krumeich refractive set for keratomi- 
leusis, which pioneers a “non-freeze” technique, to 
breakthroughs in small-incision IOL design, you'll 
find AMO in the forefront of progress in ophthalmic 
technology. 

We welcome your inquiries. Contact American 
Medical Optics, P.O. box 25155, Santa Ana, CA 
92799-5155. Phone: (800) 348-6554. 


Technology * Quality * Service 
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With American Medical Optics products, qual- 
ity isn't just in the things you can see. 

Whether it’s an incredibly smooth edge on an 
IOL, or the meticulous workmanship that goes into 
one of our ophthalmic lasers, AMO quality is often 
taken for granted. But it’s always there; as a part of 
every step in the manufacturing or production 
process. Big product or small. 

With our intraocular lenses, for example, qual- 
ity begins with selection of the finest materials 
available, like Perspex® CQ for the optics. Then our 
lenses are lathe cut to computer-controlled specifi- 
cations before being finely polished by a proprie- 
tary system that produces the kind of surface 
smoothness you can see in the scanning electron 
micrograph above. 
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Continuing through the process, every AMO 
intraocular lens must pass repeated tests conducted 
by the real sticklers for quality—our QA inspectors. 
Each critical lens dimension is 100% inspected; 
and every lens is examined individually for surface 
finish, edge finish, optical quality, loop configura- 
tion, and much, much more. 

From a 0.15mm loop attachment to a 450- 
pound laser assembly, we have just one policy 
toward quality: no compromise. So whenever you 
choose an AMO product, you can take the quality 
for granted; and rest assured it’s always there. 

American Medical Optics, P.O. Box 25155, 
Santa Ana, CA 92799-5155. Phone (800) 348-6554. 


Technology * Quality * Service 


American Medical Optics 
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MIDWEST RETINAL VITREOUS SYMPOSIUM AND WORKSHOP 





M 





DUAL COURSES FOR BOTH ANTERIOR AND POSTERIOR SEGMENT SURGEONS 





JUNE 6 and 7, 1986 


CHICAGO, ILLINOIS 


E A unique design has been formulated for this symposium 
with dual courses offered concurrently. Program participants are 
free to choose from presentations geared to the anterior seg- 
ment surgeon or to the advanced retinal-vitreous surgeon. 
Residents and Fellows in training are also welcome. 


E The sessions are organized around these major topics: 
New Instrumentation for Retinal-Vitreous Surgery * Lasers in 
Ophthalmology * Collaborative Study Updates * Cataract-Cystoid 
Macular Edema * Endophthalmitis * Giant Retinal Tears « 
Glaucoma and Retinal Surgery « Trauma Management « Anterior 
Segment Complications « Proliferative Vitreoretinopathy + Animal 
Laboratory Workshops on Lensectomy and Vitrectomy using the 
Micro-Vit Vitrectomy System. 


E Special Guest Faculty: Mark S. Blumenkranz, M.D., Steve 

Charles, M.D., Morton F. Goldberg, M.D., Manus C. Kraff, M.D., 

Brooks W. McCuen Il, M.D., Travis A. Meredith, M.D., Ronald G. 
Michels, M.D., R. Joseph Olk, M.D. 


E As a Continuing Medical Education Accredited Sponsor, 
Rush Medical College designates this program as meeting the 
criteria for 16 credit hours in Category | of the Physician's 
Recognition Award of the AMA. 


One registrant per form, please 
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Mail Payment and registration form to: 
University Office of Continuing Education 


Rush-Presbyterian-St. Luke's Medical Center ih Mi ache A eB alec ate 


§00 South Paulina Account Number 
Chicago, IL 60612 
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E Rush University Faculty: Kirk H. Packo, M.D., Course 
Director, Thomas A. Deutsch, M.D., Timothy P. Flood, M.D., 
Chang-Bok Lee, M.D., Mark W. Lunde, M.D., David H. Orth, M.D., 
Jonathan B. Rubenstein, M.D., George J. Wyhinny, M.D. 


E The registration fee for physicians in practice is $400 for 
symposium and $450 for symposium and workshop. This 
includes materials, two lunches, and breaks. Residents and 
fellows-in-training may register for symposium for $150 when 
application is accompanied by letter of documentation from their 
program director. 


E Because space is limited in the laboratory workshop, regis- 
trants should indicate their preference on the registration form. 


@ For further information contact: 
Vicki O'Sullivan: 

312/942-7119 

Office of Continuing Education 

600 So. Paulina Street 

Chicago, IL 60672 


E This program is supported in part by an educational grant 
from Alcon Surgical, Inc. 
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Take AMO’s 24-hour nationwide IOL delivery 
service for example. 

It functions to put AMO lenses at your fingertips, 
in the styles and designs you choose—wbhere you 
want them, and when you want them. In short, AMO 
serves your IOL needs quickly and smoothly. 

But AMO service means more than rapid, wide- 
spread IOL availability. It also means fast, responsive 
Customer service. YOu can call on it to place an order, 
Or get answers to even your most difficult questions. 
Customer service is available to you through our 
toll-free number, or by contacting your local AMO 
representative. 

And your local representative will keep you up- 
to-date on the latest advances in AMO lens design, as 


24-501C 86-55-1204 
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well as help you with order placement and inventory 
management. 

AMO also makes a wide variety of educational 
service materials available to you on a complimentary 
basis. We provide implant guides and technical 
reports on all our products. And we sponsor numer- 
ous educational seminars around the country each 
year, in addition to making an extensive video library 
available for your selection. 

It all comes under the heading of AMO service. If 
you've never thought a lot about it, that means it’s 
working. For a demonstration, contact American 
Medical Optics, P.O. Box 25155, Santa Ana, CA 92799- 
5155. Phone (800) 348-6554. 


Technology ¢ Quality * Service _ 
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for all the right reasons... 


is here to serve the 
OPHTHALMIC SURGICAL TEAM 





Providing QUALITY, INEXPENSIVE products for 
Planned Extracapsular Cataract Extraction 


@ Ready for Use - Minimizes set up time. 


@ Single Use - Assures products to be 
clean, sterile and ready to use every time. 


@ Package Identification - Assures the 
correct product and size. Avoids errors 
and delays during valuable surgery time. 


@ Economical - No costly resterilization or 
reprocessing with single use products. 


@ Individually Packaged - Designed for 
sterile transfer; open when needed. 


@ VISITEC® is customer oriented - 
Assures support for special handling and 
delivery of orders. 


These benefits apply to VISITEC® products specifically designed for eye surgery: 


e irrigating Cannulas - For maintain- 
ing or forming the anterior chamber 
with air or fluid and keeping the 
cornea moist during surgery. Excel- 
lent for filling anterior chamber with 
viscous material. 

e Cystotomes (sharp every time) 

e Eye Care Products 

e Eye Shields ° Eye Sponges 


e Retrobulbar Needles - Specially 
designed Atkinson type needle with 
protective plastic sheath. 


e Eye Speculums (Barraquer) 

e Incise Drapes 

e Intraocular Pressure Reducer 

e Irrigation Fluid Sets (with and 
without filter) 

e 0.2 micron Fluid Filter 


Please call 800-237-2174 or 813-758-1428 (in Florida) to request a sample, 1986 catalog or more information on 
our single use, ready-to-use microsurgical products designed to meet the needs of the O.R. TEAM! 


VISITEC COMPANY œ 2043 Whitfield Park Drive * Sarasota, FL 34243 e USA e» Telex 5106000179 





New long-term dat 










Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment.* 
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Time 0 6 12 18 24 30 36 months 
nt 1985 1103 830 442 318 165 118 
mean 277 19.7 196 19.5 19.4 18.8 18.8 


‘All patients did not contribute data at all time points because the trials varied in 
anga and not all patients were evaluated at each time period. The measurement at 
time period represents the mean IOP of all patients available. 






Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 


In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo. * 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


TIMOPTIC Placebo 
(n=1896) (n=82) 


awe 





65.5 69.5 19.1 18.3 109 98 8.6 7.3 TI ZA- TOTAS ISF 98 74 34 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 
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Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 





“These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term controli 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
_ are at sufficient risk to require therapy. 


K EE ENET re 
N z 7 E A daimi. 
n | aday = «2 A | 
oy Ba : N s i 
d — i =_— F a i n 1 s 
e = pe - es“ F, á f ) 
Tei t a ae ee ee , 
& “aaa r ig oy 
eee Ee y 


+ 
— Sils- 4 
e 7 


E á A TN 
4 ase er ea ws 


AES 


ients with bronchial asthma, a history 
re chronic obstructive pulmonary disease (see 
NGS); sinus bradycardia; second- and third-degree atrioventricular 
ert cardiac failure (see WARNINGS); cardiogenic shock; and 
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There's no substitute for 


OPIC 


(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 
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How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia: 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA , IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms. 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. 
This requires constricting the pupil with a miotic. TIMOPTIC” (Timolol Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients. However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or posturat 
hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as rimopTic® 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats, 
there was a statistically significant (PS0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommendec human oral dose. In a lifetime oral study in mice, there were statistically significant 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlatior 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adu 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximum 
recommendec human oral dosage, there were no clinically meaningful changes in serum prolactin. 

There was a Statistically significant increase (P0.05) in the overall incidence of neoplasms in females 
mice at the 500-mg/kg/day dosage level. Timolo!l maleate was devoid of mutagenic potential whens 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and ine 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(P0.05) of revertants observed with tester strain TAI00 (in seven replicate assays) but not in thew 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationships 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the: 
criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 o» 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 


accident, cerebral ischemia, 
congestive heart failure, 


(predominantly in patients 
with preexisting 


irritation, including conjunctivitis, 
blepharitis, keratitis, blepharop- 

palpitation, cardiac arrest bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea ity. visual disturbances including 

Nausea refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in som 
PSYCHIATRIC cases), diplopia, ptosis 

Dizziness, depression, 

increase in signs and symp- 

toms of myasthenia gravis 


Causal Relationship Unknown. The following adverse effects have been reported and a causa 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovasculam 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatrie: 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somnc 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timole 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whol: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary ederr 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening @ 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestiv 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweatin 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertig 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital’ Urinatic 
difficulties 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with othe) 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleat® 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyte 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acu 
reversible syndrome characterized by disorientation for time and place, short-term memory loga 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometric 
Allergic: Erythematous rash, fever combined with aching and sore throat. laryngospasm with respirato 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otit 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. Tr 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Bow 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER” ophthalmic dispensers with a controll» 
drop tip 

Storage: Protect from light. Store at room temperature 


M g D *The maximum recommended single oral dose is 30 mg of timolol. 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg 
For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information. 
SHARP: Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point, PA 19486. 1185(DC70460 









9861 ‘Iudy ‘oSp—Srr: LOL ABojowjeyjydoO jo jeuinof ueonawy © 
'uo1}32ə31 e UIE}]GO 0} anssi} yaHie} Əy} YIM 3De}UOD jedISAYd }9911p U! 
peoejd oq jsnwi di} Jase] ay} ‘SNOsJ}IA ƏY} Se YONs ‘wN paw piny e u; zey} Ss} Aans 
JEUIJOIOAJPIA u; JASE] Əpıxoıp UOGJeD əy}; zo SHejUeApesip ujew sey] ANSSI} 1ej;N90 
BuisoquBieu uo jaye asusApe jNoYyM ease peuyep-jjam e ul ABioue S}! jisodep 
0} Áge s} pue ‘10}9esuesjO}OYd e se pue JO}e/NGeoso}oud e Se Yyj}OQ 92 0} Ayyige 
s} ‘aouepuedep juewBid jo Jej s}ı ə1e ese] apIxo!p UOqJed e Husn jo səHezueape 
Əy 'SƏÁƏ yiqqes Əy ym ouIqje u; SUOISA] [eua 0y BONpod 0} Bqod 1ejnI0L1}u! 
pue wie Buljejnoise anzejujwu e yo sueəw Áq Ájjeəyasue padde uəəq sey 
wr g'o yO yyGusjenem e je Huljeiodo Jase] apixoip UOqieo ðnem-snonulzuoo y 








‘a'Ud ‘Il POOM 148q0 pue 
‘peuns ‘H “VW “O'Ud ‘832d ‘N JewNy ‘o “9S'g ‘sebplig sewoyL 
“TN ‘UOSIJeH UO}SUIM “O'N ‘9eIGoxeP YIP “O'N ‘Uey pred 


jase] 
əpıxoigq uOqsed e YUM Awo Ul UOI}E]jNBeoso}OYdopuy 


9864 ‘Udy ‘Opp—-Zer:LOl ABojowjeyjydo jo jeusnor¢ ueouawy © 

'(%Sp) səseə c, ul JUueseid 
819M swozdwÁs əsəų}; ‘sITIAI}OUN[UOD ejəxesow YYM pəerposse Ajjesissejd ou 
aie səjnpou 1ejnəo pue ‘Áyzedouəpe sejnoiinesid ‘juaweAjOAu! jesuo YBnouyy 
"1Əpjo 10 sueak oz 21ƏmM (%8y) uonəəzu! eyjaxesOW YWM syuəned əjewə; zz 1NO 
JO £4 ‘s16 puassajope yım pazerposse sı SIHAIOUNÍuoS ejaxesow YBnoyyy ‘poled 
1eəÁ-əuo e Huunp Buiuleys eswaid pue Sainjyjnd jeazveq Aq pewiyuod diem ‘suol 
-deju! xəjdwıs sediay pue ‘sıyanounfuosozesay DIWapide ‘e;pAWe;yD se pesou 
-Beip Ajjoossoou! Auew ‘uonoojur jeanounfuos eyjaxesow jo Sesed əəðyy-ÁyyL 


‘G'W ‘39IMJeH “OD URAL pue “S'N ‘IASIEMOY ‘d SIBaY 


uoI}Daju] JEAIOUNIUOD eyjaxesoy JO BDUapPIDU| 














9864 ‘Iudy ‘prb-Lpp: 101 ABojowjeujydo jo jeuinor ueouswy © 

*sjuaijed 
əyym peqiuosep AjsnolAeid ul se SjUual}ed eSey} u! BAI}DeYe Se Əq 0} poieedde 
SP1019}S091}109 jedIdo} pue suljoADe1}9} Je1O YM JUSW}edI, “UO!}E1OjJ0d pue 
‘uonesaoin ‘Buruuiy} ‘uoijeziuejnoseAoeu jeeusOD se Yyons swəjqoid BHuluajeesy} 
-yBis o} elwesedAy jeaijounfuod pue sijieydejq wos; pebues jueweAjoAu! 
1ejnoo ‘uolejuewBidiedAy uis ay} Aq peindsqo ələm eaəsesol zo səHueyə Uys 
sıuowouÃoyzed əy}; əsnesəq pəpədsns Ajjeliu! you sem sisoubeip ey} ‘LIJLeSOI 
jo suonesəpuew Je;NDO Əy}; YM (pjo suBeA 9 pue ‘yg ‘ZG) uəw y9ejq 3314} U| 





‘a'W ‘06n7 janiw pue “a'w ‘assemuasoy 261009 “O'N ‘HulumMOJg ‘f pineg 










syoejg u! PaDeSOY 1e|NIO 





9861 ‘Udy ‘9Ep—-rer: LOL ABojowjeyyydO jo jeuinof ueouawy © 


"winijeyuyide jeausoo 
əy}; JO Buluieys uladsaiony ayeyound pue si}AljoOUN[UOS YIM payels0sse SEM XxiJjJewW 
suəj JDB}UOD 40S Əy}; u! pue UO y}mo16 jeĵunş ‘sesed noz uj “SiB8dj]N jeaUsOD WO1} 
peainyjno sem snBunj awes əy, pue sud] }9e}U090 əy; yno} pejesjyoued pey Bun; 
‘S8SED OM} uj ‘S8SUd] JOR}UOD JOS 1eƏM-pəpuə;xə ıı Wo1} payejosi siem iBuny 


‘G'Ud ‘uwseeyy "5 “Gg pue “a'w ‘UOSIIM ‘Y “7 
səsuə7] }28}u0J WOS 1eƏəM-pəpuə;x3 yM Huny jo uolelsossy 





Four 1mm footplates inhibit 
synechia formation. 


Computer-aided 





design sets 
new standards 
of performance. 





ress is more evenly distrib- 
ed along the entire haptic. 


Sophisticated computer modeling 
has produced the new Interflex™ ACL, 
a one-piece lens with significant structural 
improvements that increase both strength 
and flexibility. 

Finite element analysis has resulted 
in a lens with evenly distributed stresses. 
The Interflex lens has withstood flex 
testing comparable to rubbing the eye 40 
times a minute, 24 hours a day for 50 
years. It has undergone a 25° torque test 
for 100 million cycles. 

Dardenne testing was used to con- 
firm the stability of the lens. Footplates 
maintain contact and the optic remains 
well centered even with substantial com- 
pression forces applied at various angles. 

Production techniques for the new 
Interflex lens are as exacting as the 
design criteria. Computer-controlled lathe- 
cutting and milling plus a proprietary 
polishing process result in lenses of 
unsurpassed quality. 

Add highly efficient UVEX protec- 
tion and you have the most advanced 
one-piece ACL available today. Look into 
it. There’s much more to the Interflex 
lens than meets the eye. 

1. McKellar and Allen, Photochemistry of Polymers. 





Caution: Investigational Device Limited by 
United States Law to Investigational Use. 





Quality through technology. 






INTERMEDICS 
+ INTRAOCULAR 


PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 or (818) 796-0281 Telex: 201294 








termedics Ophthalmics Japan K.K. Intermedics Ophthalmics GMBH Intermedics Ophthalmics Products 
«yo, Japan Hamburg, West Germany North York, Ontario Canada 
-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 (416) 497-8440 Telex: 06986618 


AMERICAN JOURNAL OF OPHTHALMOLOGY April 


For the Latest Developments in Ophthalmology ... 
Keep an Eye on Springer-Verlag 


Just released . . . With over 700 illustrations 


Diagnostic Imaging in Ophthalmology 
Edited by Carlos F. Gonzalez, MD; Melvin H. Becker, MD; 
and Joseph C. Flanagan, MD 


The advent of ultrasonography, computed tomography, and 
magnetic resonance imaging, as well as improvements in older 
methods, has greatly enhanced diagnostic imaging of the eye, 
orbit and brain. The purpose of this volume is to review the 
imaging techniques and to evaluate their usefulness in studying 
each clinical problem. For easy reference the book is divided into 
three sections: 

è a discussion of imaging systems and techniques 

the role of imaging systems in the evaluation of 

ophthalmologic disorders 

è radiotherapy of ophthalmologic tumors 
Diagnostic Imaging in Ophthalmology is both up-to-date and 
practical and will help you select the appropriate imaging 
technique for every ophthalmological problem. 


1985/366 pp/785 illustrations/$129.00/#96140-2 


The Pupil 
E. Alexandridis, MD 


This concise monograph presents an excellent summary of 

our present state of knowledge concerning the physiology 

and pathology of the pupil. Dr. Alexandridis details the 
neuroanatomic, neurophysiologic and pharmacologic principles 
underlying pupil function and describes the various methods for 
examining the pupil. Valuable discussions of the influence of 
drugs, poisons and other systemic factors on the pupil are also 
discussed. 


1985/112 pp/35 illus/$29.90/#96109-7 


Coming soon... 


Pathology of the Eye 
G.O.H. Naumann, MD and David J. Apple, MD 
Translated by David J. Apple, MD 


From the foreword by Frederick C. Blodi, MD... 

“A landmark... this book will become the yardstick against which 
any other future publications in ocular pathology will have to be 
measured.” 


Pathology of the Eye is the most comprehensive, most thorough, 
and most up-to-date reference book on ocular pathology. In 
addition to the detailed text, the unique combination of clinically 
oriented photographs, electromicroscopic illustrations, colored 
schematic drawings, plus didactic tables, renders this volume 

a major source of information for ophthalmologists and 
pathologists. The reference list-with over 5,000 citations from the 
world literature—is invaluable for any investigations concerned 
with ocular pathology. 


1986/approx 1,008 pp/544 illus. in 1,002 parts/$235.00/ 
#96044-9 


Pharmacology of the Eye 
Edited by Marvin L. Sears, MD 


“Pharmacology of the Eye contains much of what is currently 
known about how drugs affect the eye...Each chapter of the 
book is a long monograph that deals with one aspect of ocular 
pharmacology and provides a definitive discussion of its subject. 
The chapters are written with authority by experienced 
investigators. The editor requested the authors to describe the 
relationship of each drug's basic pharmacology to the eye's 
natural physiology, using whenever possible a quantitative 
approach. The result is a masterful and instructive summary of 
modern research in ocular pharmacology. ..anyone engaged in 
research on drugs and on the eye needs a copy of this book on an 
easily accessible shelf where it can be consulted frequently...” 
—American Journal of Ophthalmology 


1984 / 736 pp / 147 illus / $204.20 / #12578-7 
(Handbook of Experimental Pharmacology, vol. 69) 


Common Eye Diseases and Their 


Management 
N.R. Galloway, MD 


Offers an abundance of clinical information at the primary care 
level. The problem-oriented format is divided into five sections: 
è anatomy 
è primary care eye problems 
è problems of the eye surgeon 
è problems of the medical ophthalmologist 
è blindness 
For a thorough grasp of clinically important material, turn to 
Common Eye Diseases and Their Management. 


1985/278 pp/119 illus/$35.00/#13659-2 


Journal... 


Graefe’s Archive for Clinical and 


Experimental Ophthalmology 

Coordinating Editor: M. Spitznas, Bonn 

Managing Editors: A.C. Bird, London, R. Machemer, 
Durham, N.C., G. Meyer-Schwickerath, Essen, M. Spitznas, 
Bonn, R.R. Straatsma, Los Angeles 


In an on-going effort to respond to your needs, Graefe’s Archive 
now has a renewed emphasis on clinical reports and clinically 
relevant experimental studies—information that can help you in 
your practice. Now published entirely in English, the journal still 
meets the same high production standards that have distinguished 
it as a leader in the field. It gives contributors an added edge by 
rapidly publishing manuscripts—often within three months of 
acceptance. 


Subscription information: 

Title No. 417 ISSN: 0721-832X 

Volume 224 (6 issues each) 1986: 

$181.00, including postage and handling (institutional rate) 
$60.00, including postage and handling (personal rate)* 


*Personal rate applicable only in North America and when paid 
by personal check or charge. 


To order, inquire at your local medical bookstore or write: 

Springer-Verlag New York, Inc. 

Attn: L. Stein 

175 Fifth Avenue 

New York, N.Y. 10010 

(personal checks, MC, Visa, AmEx accepted. Please include 
1.50 for shipping) 


Springer-Verlag 
New York Berlin Heidelberg Toky« 


‘As president of Allergan, I’m 
proud of our entire line of quality 
ophthalmics. But I take particular 
pride in introducing our latest 
therapeutic achievement, Betagan” 

(levobunolol HC!) 0.5% Liquifilm* 
sterile ophthalmic solution. 
Betagan is a long-awaited 
alternative in the treatment of 
glaucoma* A beta-blocker that 
is highly effective, yet highly 
affordable. 


“So that you can fully and freely 
evaluate its significant benefits, 
I make you this promise: 


William C. Shepherd 
President 
Allergan 


“Chronic open-angle glaucoma 
or ocular hypertension. 
Full prescribing information 
follows advertisement. 
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Allergan will supply you with a starter-size bottle of 
Betagan for each and every patient you wish to 
start on or switch to Betagan therapy. 

That's the Betagan promise. 


“Based on its unsurpassed efficacy and dosage flexibility, 
I’m contident that Betagan will become your first 
choice in beta-blockers. 


“Moreover, Betagan offers an affordable alternative to 
other therapy. Regardless of whether your patients 
require once-a-day or twice-a-day Betagan therapy, 
they can realize substantial savings. 


"I urge you to judge its advantages for yourself. Your 
Allergan representative will provide you with as 
many starter -size bottles of Betagan as you need. 
Should you need more, please write to me directly 
at Allergan Pharmaceuticals, Inc., 2525 Dupont 
Drive, Department WS, Irvine, CA 92715. 


“I promise that Allergan will fully support your efforts 
in evaluating Betagan. 


“You have my word on it.” 


The Betagal : 


(levobunolol HCl) S 


Liquifilm® sterile ophthalmic oe, 


Please see following page for full prescribing information. 
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Betagan 


(levobunolol HCl) 0.5% 
Liquitilm’ 
sterile ophthalmic solution 


levobunolol dihydrolevobunolol 


Seso 


CH és, j a 0 CH est, — 0 


H, H, 


Metabolism of levobunolol 
to equally potent and active metabolite. 





DESCRIPTION 

BETAGAN (levobunolol HCI) Liquifilm sterile ophthalmic solution is a non- 
cardioselective beta-adrenoceptor blocking agent for ophthalmic use. Chem- 
ical Name: (-)-5-[3-(/ert-Butylamino)-2-hydroxypropoxy |-3, 4-dihydro-1 
(2H)-naphthalenone hydrochloride. Contains: levobunolol HCI 05% with: 
Liquifilm® (polyvinyl alcohol) 14% ; benzalkonium chloride 0.004% ; 
edetate disodium; sodium metabisulfite; sodium phosphate, dibasic; potas- 
sium phosphate, monobasic; sodium chloride; hydrochloric acid or sodium 
hydroxide to adjust pH; and purified water. 

CLINICAL PHARMACOLOGY 

Levobunolol HCI is a noncardioselective beta-adrenoceptor blocking agent, 
equipotent at both beta, and beta, receptors. Levobunolol HCl is greater than 
60 times more potent than its dextro isomer in its beta-blocking activity, yet 
equipotent in its potential for direct myocardial depression. Accordingly, the 
levo isomer, levobunolol HCI, is used. Levobunolol HCI does not have significant 
local anesthetic (membrane-stabilizing) or intrinsic sympathomimetic activity. 

Beta-adrenergic receptor blockade reduces cardiac output in both healthy 
subjects and patients with heart disease. In patients with severe impairment of 
myocardial function, beta-adrenergic receptor blockade may inhibit the stim- 
ulatory effect of the sympathetic nervous system necessary to maintain ade- 
quate cardiac function. 

Beta-adrenergic receptor blockade in the bronchi and bronchioles results in 
increased airway resistance from unopposed para-sympathetic activity. Such 
an effect in patients with asthma or other bronchospastic conditions is poten- 
tially dangerous. 

BETAGAN (levobunolol HCl) has been shown to be an active agent in lower- 
ing elevated as well as normal intraocular pressure (IOP) whether or not 
accompanied by glaucoma. Elevated IOP presents a major risk factor in glauco- 
matous field loss. The higher the level of IOP, the greater the likelihood of 
optic nerve damage and visual field loss. 

In controlled clinical studies ranging from 3 months to over one year, 
BETAGAN was effective in reducing IOP when given topically twice daily. The 
mean IOP decrease from baseline was between 6.81 and 8.98 mm Hg with 
levobunolol HCI 05% . No significant effects on pupil size, tear production or 
corneal sensitivity were observed. BETAGAN at the concentrations tested, 
when applied topically, decreased heart rate and blood pressure in some 
patients. The IOP-lowering effect of BETAGAN was well maintained over the 
course of these studies. 

One drop once a day of BETAGAN 05%, controlled the IOP of 56% of subjects 
evaluated. 

The onset of action with one drop of BETAGAN can be detected within one 
hour after treatment, with maximum effect seen between 2 and 6 hours. 

A significant decrease in IOP can be maintained for up to 24 hours following 
a single dose. 

The exact mechanism of the ocular hypotensive action of levobunolol HCI in 
reducing IOP is not known. BETAGAN reduces IOP with little or no effect on 
pupil size or accommodation in contrast to the miosis which cholinergic agents 
are known to produce. The blurred vision and night blindness often associated 
with miotics would not be expected and have not been reported with the use 
of BETAGAN. This is particularly important in cataract patients with central 
lens opacities who would experience decreased visual acuity with 
pupillary constriction. 

INDICATIONS AND USAGE 

BETAGAN Liquifilm sterile ophthalmic solution has been shown to be effec- 
tive in lowering intraocular pressure and may be used in patients with chronic 
open-angle glaucoma or ocular hypertension. 

CONTRAINDICATIONS 
BETAGAN is contraindicated in those individuals with bronchial asthma or 


with a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS); sinus bradycardia; second and third degree atrio- 
ventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
or hypersensitivity to any component of this product. 

WARNINGS 

As with other topically applied ophthalmic drugs, BETAGAN may be absorbed 
systemically. The same adverse reactions found with systemic administration 
of beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported with topical application of beta-adre- 
nergic blocking agents (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and its 
inhibition by beta-adrenergic receptor blockade may precipitate more severe 
failure. 

In Patients Without a History of Cardiac Failure: Continued depression 
of the myocardium with beta-blocking agents over a period of time can, in 
some cases, lead to cardiac failure. At the first sign or symptom of cardiac 
failure, BETAGAN should be discontinued. 

Non-allergic Bronchospasm: In patients with non-allergic bronchospasm 
or with a history of non-allergic bronchospasm (e.g., chronic bronchitis, 
emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stim- 
ulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adre- 
nergic blocking agents prior to major surgery is controversial. Beta-adrenergic 
receptor blockade impairs the ability of the heart to respond to beta-adre- 
nergically mediated reflex stimuli. This may augment the risk of general anes- 
thesia in surgical procedures. Some patients receiving beta-adrenergic receptor 
blocking agents have been subject to protracted severe hypotension during 
anesthesia. For these reasons, in patients undergoing elective surgery, gradual 
withdrawal of beta-adrenergic receptor blocking agents may be appropriate. 

If necessary during surgery, the effects of beta-adrenergic blocking agents 
may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol (See OVERDOSAGE). 

Diabetes Mellitus: Beta-adrenergic blocking agents should be admin- 
istered with caution in patients subject to spontaneous hypoglycemia or to 
diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical 
signs (e.g, tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS 

General: BETAGAN (levobunolol HCl) 05% Liquifilm sterile ophthalmic 
solution should be used with caution in patients with known hypersensitivity 
to other beta-adrenoceptor blocking agents. 

Use with caution in patients with known diminished pulmonary function. 

In patients with angle-closure glaucoma, the immediate objective of treat- 
ment is to reopen the angle. This requires constricting the pupil with a miotic. 
BETAGAN has little or no effect on the pupil. When BETAGAN is used to reduce 
elevated intraocular pressure in angle-closure glaucoma, it should be used 
with a miotic and not alone. 

Muscle Weakness: Beta-adrenergic blockade has been reported to potenti- 
ate muscle weakness consistent with certain myasthenic symptoms (e.g,, 
diplopia, ptosis and generalized weakness). 





Effect of levobunolol 05% b.i.d. on IOP: 
long-term comparison with timolol 0.5% b.i.d. 








Drug Interactions: BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients who are receiving 
a beta-adrenergic blocking agent orally, because of the potential for additive 
effects on systemic beta-blockade. 

Although BETAGAN used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with BETAGAN and epinephrine may 
occur. 

Close observation of the patient is recommended when a beta-blocker is ad- 
ministered to patients receiving catecholamine-depleting drugs such as reser- 
pine, because of possible additive effects and the production of hypotension 
and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Animal Studies: No adverse ocular effects were observed in rabbits admin- 
istered BETAGAN topically in studies lasting one year in concentrations up to 10 
times the human dose concentration. 

Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p = 0.05) increases in 
the incidence of benign leiomyomas in female mice at 200 mg/kg/day (14,000 
times the recommended human dose for glaucoma), but not at 12 or 50 mg/kg/ 
day (850 and 3,500 times the human dose). In a two-year oral study of levo- 
bunolol HCI in rats, there was a statistically significant (p = 0.05) increase 
in the incidence of benign hepatomas in male rats administered 12,800 times 
the recommended human dose for glaucoma. Similar differences were not 
observed in rats administered oral doses equivalent to 350 times to 2,000 times 
the recommended human dose for glaucoma. 

Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. 

Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose for 
glaucoma. 

Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of 
resorption sites) has been observed in rabbits when doses of levobunolol HCI 
equivalent to 200 and 700 times the recommended dose for the treatment of 
glaucoma were given. No fetotoxic effects have been observed in similar stud- 
ies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic 
studies with levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the 
recommended human dose for glaucoma) showed no evidence of fetal malfor- 
mations. There were no adverse effects on postnatal development of offspring, 
it appears when results from studies using rats and studies with other beta- 
adrenergic blockers are examined, that the rabbit may be a particularly sen- 
sitive species. There are no adequate and well-controlled studies in pregnant 
women. BETAGAN should be used during pregnancy only if the potential bene- 
fit justifies the potential risk to the fetus. 

Nursing Mothers: It is not known whether this drug is excreted in human 
milk. Systemic beta-blockers and topical timolol maleate are known to be 
excreted in human milk. Caution should be exercised when BETAGAN is admin- 
istered to a nursing woman. 

Pediatric Use: Safety and effectiveness in children have not been 
established. 

ADVERSE REACTIONS 

In clinical trials the use of BETAGAN has been associated with transient 
ocular burning and stinging in about 1 in 4 patients, and with blepharocon- 
junctivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure 
have been reported occasionally (see CONTRAINDICATIONS and WARNINGS). 

The following adverse effects have been reported rarely with the use of 
BETAGAN: iridocyclitis, headache, transient ataxia, dizziness, lethargy, 
urticaria and pruritus, 

Decreased corneal sensitivity has been neted in a small number of patients. 
Although levobunolol has minimal membrane-stabilizing activity, there 


remains a possibility of decreased corneal sensitivity after prolonged use. 

The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking 

ents: 

BODY AS A WHOLE: Headache. CARDIOVASCULAR: Arrhythmia, syncope, 
heart block, cerebral vascular accident, cerebral ischemia, congestive heart 
failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC; Depression. SKIN: Hyper- 
sensitivity, including localized and generalized rash. RESPIRATORY: Bron- 
chospasm (predominantly in patients with pre-existing bronchospastic dis- 
ease), respiratory failure. ENDOCRINE: Masked symptoms of hypoglycemia in 
insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of keratitis, blepharoptosis, visual disturbances including refractive 
changes (due to withdrawal of miotic therapy in some cases), diplopia, ptosis. 

Other reactions associated with the oral use of non-selective adrenergic 
receptor blocking agents should be considered potential effects with 
ophthalmic use of these agents. 

OVERDOSAGE 
No data are available regarding overdosage in humans. Should accidental 

ocular overdosage occur, flush eye(s) with water or normal saline. If acciden- 

tally ingested, efforts to decrease further absorption may be appropriate (gas- 
tric lavage). 

The most common signs and symptoms to be expected with overdosage 
with administration of a systemic beta-adrenergic blocking agent are symp- 
tomatic bradycardia, hypotension, bronchospasm, and acute cardiac failure. 
Should these symptoms occur, discontinue BETAGAN therapy and initiate 
appropriate supportive therapy. The following supportive measures should be 
considered: 

1. Symptomatic bradycardia: Use atropine sulfate intravenously in a dosage of 
0.25 mg to 2 mg to induce vagal blockade. If bradycardia persists, intra- 
venous isoproterenol hydrochloride should be administered cautiously. In 
refractory cases the use of a transvenous cardiac pacemaker should be 
considered. 

. Hypotension: Use sympathomimetic pressor drug therapy, such as 
dopamine, dobutamine or levarterencl. In refractory cases the use of 
glucagon hydrochloride may be useful. 

3. Bronchospasm: Use isoproterenol hydrochloride. Additional therapy with 
aminophylline may be considered. 

4. Acute cardiac failure: Conventional therapy with digitalis, diuretics and 
oxygen should be instituted immediately. In refractory cases the use of 
intravenous aminophylline is suggested. This may be followed, if necessary, 
by glucagon hydrochloride which may be useful. 

5. Heart block (second or third degree): Use isoproterenol hydrochloride or 4 
transvenous cardiac pacemaker. 

DOSAGE AND ADMINISTRATION 
The usual dose is one drop of BETAGAN 05% in the affected eye(s) once or 

twice a day. 

If the patient's IOP is not at a satisfactory level on this regimen, concomitant 
therapy with pilocarpine and other miotics, and/or epinephrine or dipivefrin, 
and/or systemically administered carbonic anhydrase inhibitors, such as 
acetazolamide, can be instituted. 

HOW SUPPLIED 

BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile ophthalmic solution is _ 

supplied on prescription only in white opaque plastic dropper bottles in the 

following sizes: 5 ml—-NDC 0023- 0352-05; 10 ml-—-NDC 0023-0252-10. 

Note: Protect from light. Store at conirolied room temperature. ! 
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Allergan Pharmaceuticals, Inc. i 
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rently an exciting report from a major eye 
‘ch center in the Midwest has shown that elec- 
inographic oscillatory potentials can help 
fy proliferative diabetic retinopathy patients 
vill go on to develop high risk characteristics. 
itudy strengthens the conclusions of an earlier 

from Denmark on electroretinographic 
tory potentials in juvenile diabetics, and il- 
tes that the oscillatory potentials of the elec- 
inogram can be of great import in the clinical 
gement of diabetic retinopathy. Periodic 
v-up measures of electroretinographic 
tory potentials can aid in the recognition of 
‘ic patients who are at a high risk of develop- 
rision threatening complications of laser- 
ble, proliferative diabetic retinopathy. 





Today, you can easily record and interpret elec- 


troretinographic oscillatory potentials in vour 
private practice. Record the electroretinogram, as 


well as the electro-oculogram, and the visual evoked 


cortical potential, using your IBM/PC, or vour 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 


Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 
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small, fast oscillations can be seen superimposed ong. 
the larger and slower b-wave of the ERG. Thes 
oscillations, or oscillatory potentials, are generate 
by inner retinal neurons. Oscillatory potentials ar 
very sensitive to anoxia and to disruptions in retinal 
circulation. In order to better see the oscillator 
potentials, the ERG can be electronically filtered t 
remove the a-wave and b-wave. Electronic filterin 
and a “‘bright-flash”’ source are important feature 
of the EPIC-1000, ophthalmic electrophysiolog 
system. Thoughtful design and friendly softwar 
make the EPIC the right choice for recordin 
res potentials. 


(\K\ see \ Sweaters, dae, afin 
iV 





For more information and practice management details on office based ee electrophysiology, 


Call Our TOLL FREE number 800 638-7055. 
2 Pre eenena Drive e Suite 222 e Gaithersburg Maryland 20879 e (301) 840-1992 ə (800) 638-7055 





Concave-convex optic creates a full 


y 
0.3mm of YAG space to minimize a ee 
laser-induced optical defects. 






This new Interspace lens 
has all the extras. 


10° 





UI43K 


The new, YAG-compatible UI43K offers extra benefits 
for patients and surgeons alike. 

The larger 6.5mm optical zone provides better centra- 
tion and reduces the possibility of edge glare or pupillary 
capture. The extra space between the lens and posterior 
capsule reduces the possibility of laser-induced lens 
damage. And UVEX filters the most damaging UV wave- 
lengths with the lowest amount of UV chromophore: 

The haptic design and concave-convex optic help 
keep insertion extra simple too. The haptics afford even, 
broad-based fixation while their shorter length simpli- 
fies the implantation procedure. The unique positioning 
Seep: ea aes Gute, de: notch in the superior loop allows one-handed insertion 
GES eR Cee nh Smee ge ae for extra convenience. 

_ There are no ridges, risers or other But the most important extra of all is Intermedics 
Intraocular’s quality. There are, quite simply, no finer 
quality lenses available today. 

Ask for complete literature on the UI 43K. It’s the 


new lens worth an extra look. 
1. McKellar and Allen, Photochemistry of Polymers. 






Quality through technology. ie eee 
2 United States Law to 
E Baw í TR 15 mmY na INTERMEDICS Investigational Use. 
Lon a . INTRAOCULAR 


E IE T PAE Intermedics Ophthalmics 
Ch Aa ee ea ac N ES PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 or (818) 796-0281 Telex: 201294 


medics Ophthalmics Products Intermedics Ophthalmics Japan K.K. Intermedics Ophthalmics GMBH 
th York, Ontario Canada Tokyo, Japan Hamburg, West Germany 
}) 497-8440 Telex: 06986618 81-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 


troducing 


Spectra Pharmaceutical Services, Inc. 


brand new company dedicated to the 
evelopment of innovative products in 
phthalmology 
spectra! Its purpose is to develop and market 
erapeutic proprietary and generic ophthalmic 
rescription drugs of highest quality. Spectra s 
ew SPS Nutrisol™ (Balanced Salt Solution) 
5 available now at a special introductory price. 
\ prescription pharmaceutical line is around 
e corner. And approval is being sought for 


1 new drug with excellent therapeutic promise. 


SPS Nutrisol™ BSS exemplifies Spectra 
yuality and value 

Spectra’s first offering is a balanced salt 
olution called Nutrisol. Made by an American 
ompany for American markets, this formula- 
ion is the chemical equivalent of the largest 
selling brand, yet it has a lower particulate 
sount and costs less. 


Dvernight delivery to most locations 
e know you want your order filled as fast as 
ossible. That is why Spectra will ship most 
brders by UPS on the same day received. 


Call toll free: 1-800-225-2578 
1-800-344-3390 


in Massachusetts 


Single C Dose Contain 


ie)! each 1 Omi contair 
yot wi Calcium Chioride 


| = Ne 


Magnesium Chiorde 
Potassium Chio 


use 


tion) isaste Stal og ene 
{t ClzHz0), pota Sonde (KCN, sodium soum a, 
and sodium citrate ata I o » 


and be discarded after 
ransono orbotiess damaged. 
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ris Le ea i bhi conmnory cca be bs gon d 
C An administration with 


be used since ihe container does not have an airway 
itis 


ye assembly. Using aseptic technique 
cula anders arsa ot INe rubber Plug Prior to irrigating invert 


of tubing soair is purged trom rom the tubing. 
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Nutrisol” 


(Balanced Salt Solution) 


Typical of the quality and value 
you can expect from Spectra 


In a recent test by an independent analytical testing 
laboratory”, here is how SPS Nutrisol tested for purity: 


Size Particulate Concentration 
10 to 25 microns less than one particulate/ml 


greater than 25 microns less than one particulate/ml 


Compare this with anything you are using now. 
Thencompare the price. 





Nutrisol is suitable for virtually every procedure requirin 

irrigation, aspiration and moistening. Formulated to noha 
quality standards, Nutrisol minimizes trauma to oculam 

serie tissue and possible endothelial damage 





sas Dose Container 


{ nntains ff ‘ . . . . . * 

: OVS Siduetnone oo a SPS Nutrisol BSS is available in two sizes: efficient 200m 
Sg ‘chon ee bottle for easy handling and minimum waste; economica 
= Sodium Chloride 1708 ae g 


500ml bottle for higher volume requirements 














AR * Environmental Science Laboratory, Inc., Mansfield, MA 0204€ 
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6 cases of Nutrisol for the price of 5! i 


q a Product 
4 ` k No. Bottles/ Case You Save a 
eae a * | 200ml | 54027-0310-20 $492 $410 $ 82 
| | 500 mi | 54027-0310-50 $912 $760 $152 A 


To order, call toll free: 1-800-225-2578 - 1-800-344-3390 (Mass.) 







Or complete and return this coupon. 


ea idr f ot r your palling list and send Name A 
e ery information on the following: yA be 
5 SPS Nutrisol (Balanced Salt Solution) ANON 


ee Spectra prescription drugs for anti- infective, Address 
__anti-inflammatory, decongestant, diagnostic, City State Zip 








__and surg gical use. 
e 5 Now pme posted on your new dry eye treatment. Telephone 
a ba aa oe oe ae ee a Do SN EN sf u ¢ fF | FF fF fF FF FF | 





eco he Spectra Pharmaceutical Services, Inc. 
ee ee Hanover Business Park - Suite D, 155 Webster Street, Hanover, MA 0233988 
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Preservative-iree 


POLYSPORIN 


polymyxin B-bacitracin) 






E] Broad spectrum 
: antimicrobial coverage 


E Neomycin-free 
and preservative-free 


— DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
| tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus cluding fungi. Appropriate measures should 


ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections ADMINISTRATION: Apply the ointment ' 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in ity of the infection. HOW SUPPLIED: Tube Wellcome | Research Triangle Park, NC 27709 


those individuals who have shown hypersensitivity to any of its components. WARNINGS: of 1% oz. with ophthalmic tip. 


Copyright 1985 Burroughs Welicome Co. All rights reserved. 
85 POP 1 


influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- be taken if this occurs. DOSAGE AND 
P J CE a Tr Burroughs Wellcome Co. 


AMERICAN JOURNAL OF OPHTHALMOLOGY April, 1986 


Grieshaber | 


FOREIGN BODY FORCEPS 


The jaws of these forceps are embedded with 
diamond chips—not diamond dust. And there's a big 
difference in holding power. 


Chips will hold large foreign bodies of any shape or 
composition as securely as small foreign bodies. And the 
self-locking mechanism keeps holding firmly so you can 
concentrate on withdrawing the instrument without fear 

of losing the foreign body. 


To bond diamond chips to steel required a special 
manufacturing technique, and that’s typical of the extra 
steps that Grieshaber takes to give you the world’s best 

ophthalmological instruments. 


The Grieshaber Foreign Body Forceps was developed 
by Robert Machemer et al. Please write or call 
to order the forceps or request 
complete information. 


Grieshaber è 


1056 Trenton Rd. 

P. O. Box 807 

Fallsington, PA 19054 
Telephone (215) 547-7676 





The Hospital-Quality Laser for your Office. 





930ARGO! 
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Explore the practice-expanding 
potential of your own office 


laser—with the new 930 ARGON. 


It’s priced for office practice. 

It can pay for itself with only a 
few procedures a month. And it's 
backed by an unprecedented 
five year warranty. 


Choose the 930 ARGON and 
youre in select company: part 


APTT 


of the largest installed base 

of ophthalmic lasers in the 
world, supported by the largest 
network of factory-trained 
service engineers. 


You can have it all today: 

a cost-effective laser for your 
office and proven Coherent 
Medical laser quality. For more 
information (or to ask about a 
custom-tailored finance pack- 
age that matches payments 
to your cash flow), 

call toll free: 800-227-1914. 
Inside California 
800-227-8450 


With the 930 ARGON you can perform 
all argon procedures. Its YAG 
compatible, too. 


*Outside the U.S. warranty conditions may vary. 


i COHERENT. 


mEDICAL 


Today's Laser with tomorrow in mind. 





920ARGON 
920ARGON 
920ARGON 





With an exclusive five year warranty* 


Heres where you begin. With 
the most sophisticated laser 
yet: the 920 ARGON. Use it to 
perform all argon procedures; 
inherent upgradeability lets 
you add krypton or dye wave- 
lengths as you need them. 


If you routinely perform macular 
treatments, begin with the 

920 ARGON/KRYPTON. Or if 
youre contemplating the advan- 
tages of dye lasers, look to 

the 920 ARGON/DYE. Operating 
room and YAG laser adapta- 
bility are designed in, too. 


About the only thing not 
designed in is—obsolescence. 


Its available today: 
advanced laser engineering 
and proven Coherent quality, 
Quality evidenced by the 
worlds largest installed base 


Coherent Medical laser systems 
in private practice in institutions 
solo group clinic/surgicenter small 
TEETE OSOARCON Smee 
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of ophthalmic lasers. 

Quality guaranteed by an 
unprecedented five year 
warranty, and backed by 

the industry’ largest network 
of factory-trained service 
engineers. 


*Outside the U.S. warranty conditions may vary. 


Address your present laser needs 

and plan for your future at the same 
time. For more information on the 

920 lasers call toll free: 800-227-1914. 
Inside California 800-227-8450. 

or write COHERENT MEDICAL 

3270 West Bayshore Road, Box 10122 7 
Palo Alto, CA 94303 


Recognized. Resourceful. Responsive. 


i COHERENT. 


MEDICAL 
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VITREC TOMY 
LENS RING SYSTEM 


Technique of Use: 


The Landers Vitrectomy Ring was 
designed to be positioned with the 
cornea geometrically centered within 
the Ring. Sutures are then placed 
into the sclera adjacent to the limbus 
and tied over each scleral strut. Care 
should be taken so that the sutures 
are not pulled down too tight. The 
well created by the Ring is then filled 
with Healon® or Methylcellulose. The 
appropriate lens is then selected and 
placed into the Ring with the 
Machemer Forceps. The prism lens 
will require lens rotation to facilitate 


“igy ing ior region to i Pxamines 


The Landers Vitrectomy Ring is 
manufactured in stainless steel, and 
the Vitrectomy Lenses in glass, 
facilitating autoclave sterilization. 


Designed by: *Maurice B. Landers, Ill, M.D. 
University of California, Davis 


MANUFACTURED BY: 
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yalibwwmewl). ine. 
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Only Zeiss 


haa field.service force that can repair Your opérating 
microscope thous. whats wrong, ng matter:-where you 
are...within 24nours.* Thats the secondreason + 
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Zeiss Regional Service Offices: 

East: One Zeiss Drive, Thornwood, NY 10594. 

In NY: 914-681-7517 Out of NY: 800-227-2275. 

Mid-West: 2 E. 22nd Street, Suite 101, Lombard, IL 60148. 
In IL: 312-620-1240. Out of IL: 800-323-3406. 

West: 14751 Catalina Street, PO. Box 2448, San Leandro, 
CA 94577. In CA: 800-832-3801. Out of CA: 800-832-3800. 


Carl Zeiss, Inc. 


*Applies to instruments under Zeiss Plan | warranty or service contract. Please 
contact your nearest Zeiss Regional Service Office or authorized Zeiss Dealer One Zeiss Drive 


for complete details on Zeiss service contracts. 
Thornwood, NY 10594 
914 «747 +1800 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Contact Lenses 


Precision-Cosmet 

11140 Bren Road West 

Minnetonka MN 55343 

Tel: 800-328-3961 (National) 
612-933-1215 (Minnesota) 


Precision-Cosmet’s new contact lens combines the 
superior visual acuity and astigmatism correction 
provided by hard lenses, with the comfort associated 
with soft lenses. It accomplishes this by offering the 
eye a hard optical zone surrounded by a soft rim, or 
skirt. Five years in development, the product is the 
first contact lens to provide this combination of 
benefits. All clinical evaluations of the lens have 
been completed. The soft skirt of the Precision- 
Cosmet lens emulates conventional soft lenses by 
presenting the eyelid with a soft edge which allevi- 
ates lens awareness when blinking. Other comfort 
features include high gas permeability, and a self- 
hydrolyzing, or continually self-wetting surface. 

By effectively correcting corneal astigmatism, the 
lens’s hard center optical zone has been shown to 
provide visual acuity equivalent to that provided by 
conventional hard lenses. The Precision-Cosmet 
lens, like conventional hard lenses, corrects astigma- 
tism by holding a uniform layer of tears between the 
lens and the cornea. In this way it reshapes, in effect, 
the corneal surface. Soft lenses cannot perform in 
this way because they do not retain shape. The 
Precision-Cosmet lens will by marketed under the 
trade name Saturn II. 


University Optical Products 

Largo, Florida 

Tel: 800-447-2020 (National) 
800-446-2020 (Florida) 


The Food and Drug Administration has given final 
approval to a new soft bifocal contact lens from 
University Optical Products Co. Known as Alges, 
this bifocal contact lens provides excellent distance 
and near vision. 


Because of the lens’s unique counter intuitive de- 
sign, the user is not conscious of wearing a bifocal. 
The design places the reading lens in the center of 
the pupil, surrounded by the wearer’s distance pre- 
scription. This configuration takes advantage of the 
pupil’s automatic response to intensities of light. 


GBF Contact Lenses Inc. 

Virginia Beach, VA 

Tel: 800-772-7798 (National) 
800-552-2744 (Virginia) 

GBF Contact Lenses, Inc. announced the availabili- 
ty of the Goldberg Bitoric Corneal Lens, a rigid gas 
permeable contact lens for up to 8.00 diopters of 
corneal astigmatism. 

This new lens design, which has a spherical power 
equivalent, can be fitted without a diagnostic lens set 
and is being offered on a 100% guaranteed fitting 
basis. 


> Surgical Supplies 


Mentor 0&0 Inc. 

20 South Shore Park 
Hingham, MA 02043 
Tel: 617-749-8215 





Mentor O&O, Inc., has announced the availability 


of a new pressure-sensitive version of its popular 
instrument wipe series. Called Mentor WIPE-X Ad- 
hesive Backed Instrument Wipes, this handy new 
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The YAG Solution: 


The Model 2500 Nd:YAG Laser 
From CooperVision Lasers 


BECAUSE RESULTS AND SAFETY 
ARE YOUR FIRST CONCERNS, 
THERE IS ONLY ONE CLEAR CHOICE. 
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true fundamental Gaussian 
mode profile laser beam with a 15 
micron spot size which provides very 
concentrated energy density and enables 
ocular photodisruption at the lowest 
energy levels; 


Lens pitting is a serious 
concern in performing 
posterior capsulotomies 
at high energy levels. 
With the CooperVision 
Lasers Model 2500 Nd: 
YAG you can achieve 
effective ocular photo- 


Now CooperVision, the 
leading name in eye 





dedicated high resolution 
laser slit lamp with uncompromising 
viewing optics and direct laser beam 





disruption at the lowest 
energy levels, thus signif- 
icantly reducing the 


care, brings you 

the technically 
superior Nd:YAG 
laser. The Model 
2500 YAG from 
CooperVision 

Lasers is designed 

to give you safe 

and effective YAG 
laser performance at 


the lowest energy levels. 

With the Model 2500 you have the ability to 
perform posterior capsulotomies at energy 
levels as low as 0.6 mJ — greatly reducing 
the risk of lens pitting and damage to the 


surrounding tissue. 


This superior, low-energy performance 
is the result of a combination of unique design 


features, including: 


= As expected, the technically superior 





risk of lens pitting! 
delivery. pitting 


Q-switched Model 2500 YAG also offers 
many other advanced features, including 
a choice of single pulse or burst mode for 
greater cutting capability, a variable 
intensity twin helium-neon aiming beam 
system, a micromanipulator and an on 
board patient data printer. 

Once you've compared CooperVision 
Lasers Model 2500 with other YAGs avail- 
able, you'll agree that your choice is clear. 
Only CooperVision offers you a YAG laser 
that optimizes surgical results while 
minimizing risks. Call today to learn more 
about CooperVision Lasers Model 2500 
Nd:YAG laser as well as the attractive 
financing terms available. 





Copper Vision= 


Laser Division 

3420 Central Expressway 
Santa Clara, CA95051 

Toll Free: (800 ) 227-8372 
California: (800 ) 828 -5577 


© 1986 CooperVision, Inc 
CAUTION: Federal law restricts this device to sale and use by a physician 


product has a pressure-sensitive backing that when 
moistened, allows the surgeon to affix it to the drape 
over the patient’s forehead, to a scrub sleeve, or 
wherever convenient for fast, easy removal of coagu- 
lum and serum. The new adhesive-backed version 
won't leave potentially dangerous lint or debris on 
the instrument where it can interfere with a delicate 
operation or migrate into the incision. All Mentor 
instrument wipes are free of cellulose fibers or fillers 
of any form. Instead, they are made from a unique 
porous polymeric material (PVA) which has been 
specially manufactured and formulated to prevent 
shedding. Once moistened, WIPE-X Adhesive 
Backed Instrument Wipes retain moisture through- 
out the entire procedure. 


Grieshaber & Co. 
1056 Trenton Drive 
P.O. Box 807 
Fallsington, PA 19054 
Tel: 215-547-7676 





Grieshaber and Company has a new vertical cut- 
ting scissors with rotatable tips and fingertip control 
for clean, precisely controlled cuts in pupillary mem- 
branes, IOL haptics, and vitreous membranes. The 
scissors have a unique blade geometry and precision 
finishing for managing delicate and hard-to-reach 
tissue. Full circle rotatability lets the hand remain in 
a comfortable position for a variety of surgical ma- 
neuvers. 


> Practice Management 


IOLAB Corp. 
861 S. Village Oaks Dr. 
Corina, CA 91724 
Tel: 800-423-1871 
800-352-1891 
IOLAB Corporation, in 


SurgiCenter Development Corporation, now pro- 
vides ophthalmologists access to a complete Outpa- 


association with 


tient Surgical Center planning, business consulting 
and legal information source. 

Complimentary initial services include a compre- 
hensive financial feasibility study based on individu- 
al practice factors, sample floor plans, and advice on 
individual state licensing and C.O.N. requirements 
for Medicare Certification. 

IOLAB and SurgiCenter Development provide the 
following: 


SurgiCenter design and architectural services 

Medicare and fire marshal facility surveys 

Consulting for Medicare Certification 

C.O.N. preparation 

Facility construction administration 

Equipment recommendation, financing, and 
acquisition on a cost-plus basis 

O.R. and Q.C. procedure manuals 

Personnel training for Medicare survey 

ASC Public Relations Programs 


» Diagnostics 


InnoMed Corporation 
620 Lunar Ave. 

Brea, CA 92621 

Tel: 714-990-5740 





InnoMed Corporation has announced that glare 
and contrast testing function, both critical pre- 
surgical diagnostic measurements, are now offered 


THREE CUTS ABOVE 
THE REST 


Imagine. 
One cataract scalpel 
that executes all 
surgical incisions. 


g First, the peritomy or 
"i fornix-based flap. 


Then, a controlled, 
consistent groove 
Incision. 


And even 
the 
intraocular incision. 


All with unsurpassed 
accuracy. 
Unbelievable ease. 
And, an exceptionally 
tight wound closure 
that can decrease 
incidence of 
post-op 
astigmatism. 


Call 1-800-228-6944 
(in California 1-800-521-4003) 
and ask about it. 
It’s called 


C E a e T 
MYOSCURS 
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as standard features of their True Visual Acuity 
(TVA) system. Developed as an alternative to the 
traditional Snellen eye chart and projector systems, 
the TVA is a computerized testing system with full- 
function wireless remote controller that allows the 
examiner the ability to control the procedure from 
anywhere in the examining room. The TVA is not 
only convenient for the examiner, allowing more 
mobility during test procedures, it is more comfort- 
able for the patient being examined. 

The exclusive “rapid screen” feature allows the 
examiner to establish a visual acuity base line faster 
than other currently available systems. The system 
also reduces fatigue and a bell prompts patients to 
respond, rather than repeated examiner questioning. 
These, coupled with shorter examination time and 
smaller space requirements, make the TVA a more 
convenient, precise visual acuity testing system than 
any other examination method currently available. 

The glare function of the TVA enables the examiner 
to test directly the “dazzle” effect of bright light on 
visual acuity. To determine cataract disability, the 
light can be used against a line of characters, and to 
evaluate patients’ night vision, the glare function 
can be combined with the Night-Time Highway test. 
The TVA cuts the glare testing time to about 1 
minute, does not require moving the patient and 
simplifies testing instructions to the patient. Glare 
testing is accomplished quickly with direct results of 
visual acuity immediately realized by the patient 
with his inability to read the eye chart. 

Contrast testing permits the early detection of 
certain disorders and allows the physician to docu- 
ment and follow improvement in vision during treat- 
ment. The TVA has the ability to present letters at a 
variety of luminosity levels under “real environ- 
ment” conditions. Prior to the introduction of the 
TVA, there was no way to measure night vision and 
associated glare problems and make a precise diag- 
nosis. A primary indicator of cataract problems, 
contrast sensitivity testing is also the best indicator 
of retinal health for diabetics, with more precise test 
results affecting systemic treatment of diabetics. 


> Surgical Instruments 


Cooper Vision, Inc. 
17701 Cowan Ave. 
Irvine, CA 92713 
Tel: 714-474-5900 


An ultrasonic medical device that streamlines the 
cataract removal operation is now on the market. The 
device, called a Venturi phacoemulsifier tip, is de- 
signed and manufactured by Ultramed Corporation 
of Poway, California. It is available through 
CooperVision. 
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> Intraocular Lenses 


Intermedics Intraocular 
2650 E. Foothill Blvd. 
P.O. Box 70670 
Pasadena, CA 91107 
Tel: 818-796-0281 


Intermedics Intraocular has used computer model- 
ing and finite element analysis to create the new 
Interflex (UV65) anterior chamber lens. Finite ele- 
ment analysis results in even distribution of stress 
along the haptics. The one-piece PMMA lens fea- 
tures four footplates which facilitate centration. 
They also provide a wider base of support than most 
lenses having only two or three contact points. 

The footplates on the Interflex do not have holes, a 
feature which helps inhibit formation of anterior 
synechiae. By reducing the area of contact between 
the footplates and the anterior chamber to only 9.3%, 
the chance of synechiae formation is further mini- 
mized. 


loptex, Inc 

1301 Optical Drive 
Azusa, CA 91702 
Tel: 818-969-6741 





The Food and Drug Administration has approved 
TabOptic, the posterior chamber lenses designed by 
loptex to facilitate optic dialing without compromis- 
ing the optic surface. Taboptic lenses feature two 
positioning tabs outside the visual axis. Each tab has 
a 0.4-mm positioning hole for convenient dialing 
with a lens hook or manipualtor. The tabs are actual- 
ly an extension of the PMMA optic, offering the 
benefit of one-piece construction. 
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PACKAGE 
FIRST CLASS. 


Front surface mount instrument well 


Slimline control pane! 


o why buy pack- 
aged electronics 
for your custom- 
designed examina- 
tion room? 


Designed To 
Fit Your Office. 


The unparalleled electronic 
sophistication of the Autoswitch 
System is engineered to fit into 
your unique office design instead 
of forcing you to design your office 
around equipment specifications. 

Autoswitch gives you the 
extraordinary flexibility of either 
wired or wireless installation, and 
can be tailored to fit virtually any 
custom designed cabinetry. 


AUTOSWITCH 


BY DESIGN. 


Both the Microtouch and Slimline control 
panels can be used with either the top sur- 
face recessed instrument well or the front 
surface mount instrument well. 





One piece rechargable Autoswitch 


Autoswitch 
Is Completely Automatic. 


Room and fixation lighting is 
adjusted according to a pre- 
programmed sequence every 
time you pick up your Ophthal- 
moscope, Retinoscope, or use 
your slit lamp or indirect. 


Autoswitch 
Puts You In Control. 


Convenient Autoswitch Micro 
Touch Control Panel buttons 
make it easy for you to change 
automatic sequencing to suit your 
particular needs. 





S Top surface recessed instrument well 


Microtouch control pane 





Sophisticated electronics allow 
you to program each of your 
instruments and to control room 
and fixation lighting. 

Most important of all, you dont 
have to be an electronics 
engineer to make Autoswitch 
respond the way you want it to. 


To find out more about the extra- 
ordinarily versatile Autoswitch 
Opthalmic Control System and 
how it can be conveniently built 
into your office examination room, 
write or call our toll free number. 


civersatronics inc 


1-800-345-1244 


(In PA call 1-215-256-3995) 


Call or write today for more information on Autoswitch 


620 Parkway, Broomall, PA 19008 (215) 356-3995 
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Dont let the 


miotic side effects 
of pilocarpine interrupt 
her working day. 


She can't afford to set aside needle and thread 
to wait for the blurred vision and miosis of 
pilocarpine therapy to clear. Her livelihood 
depends on good eyesight... her eyesight 
depends on regular medication. 

Propine has none of the miotic side effects 
of pilocarpine so there's no time lost waiting for 
these symptoms to subside. And when medi- 
cation doesn't interfere with a patient's lifestyle, 
compliance is likely to improve. 


The drug of choice 
for concomitant therapy 


with beta-blockers. 


PROPINE 


(dipivefrin HCI) 0.1% 
sterile ophthalmic solution 








Please see adjacent page for brief summary of prescribing 
information. 


AIlERGAN® 
> 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 
© 1985 Allergan Pharmaceuticals, Inc. 





Propine® 
(dipivefrin HCI) 0.1% sterile ophthalmic solution 


None of the miotic side effects of pilocarpine. 


INDICATIONS: Propine (dipivefrin HCI) is indicated 
as initial therapy for the control of intraocular pressure in 
chronic open-angle glaucoma. Patients responding inade- 
quately to other antiglaucoma therapy may respond to 
addition of Propine. In controlled and open label studies 
of glaucoma, Propine demonstrated a statistically signifi- 
cant intraocular pressure-lowering effect. Patients using Pro- 
pine twice daily in studies with mean durations of 76-146 
days experienced mean pressure reductions ranging from 
20-24%. Therapeutic response to Propine twice daily is 
somewhat less than 2% epinephrine twice daily. Controlled 
studies showed statistically significant differences in low- 
ering of intraocular pressure between Propine and 2% epi- 
nephrine. In controlled studies in patients with a history 
of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed intolerance. Ther- 
apeutic response to Propine twice daily therapy is compa- 
rable to 2% pilocarpine 4 times daily. In controlled clinical 
studies comparing Propine and 2% pilocarpine, there were 
no statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not 
produce miosis or accommodative spasm which choliner- 
gic agents are known to produce. The blurred vision and 
night blindness often associated with miotic agents are 
not present with Propine therapy. Patients with cataracts 
avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Pro- 
pine should not be used in patients with narrow angles 
since any dilation of the pupil may pre-dispose the patient 
to an attack of angle-closure glaucoma. This product is 
contraindicated in patients who are hypersensitive to any 
of its components. PRECAUTIONS: Aphakic Patients. 
Macular edema has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinua- 
tion of epinephrine generally results in reversal of the 
maculopathy. Pregnancy Category B. Reproduction stud- 
ies have been performed in rats and rabbits at daily oral 
doses up to 10 mg/kg body weight (5 mg/kg in teratogen- 
icity studies), and have revealed no evidence of impaired 
fertility or harm to the fetus due to dipivefrin HCI. There 
are, however, no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies 
are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 
Nursing Mothers. It is not known whether this drug is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when Pro- 
pine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in chil- 
dren have not been done. Animal Studies. Rabbit stud- 
ies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both 
dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, 
arrhythmias and hypertension have been reported with 
ocular administration of epinephrine. Local Effects. The 
most frequent side effects reported with Propine alone 
were injection at 6.5% and burning and stinging at 6% of 
patient eye visits. Epinephrine therapy can lead to adreno- 
chrome deposits in the conjunctiva and cornea. 


qon" 





AAAA An NAANA A a a a RAA AAAA A i a a Lei a a a a p a g A A ARER AAA EAA A i r 








Join Us When Tradition 
and innovation Meet... 


Conference 


May 23 £- 24 1986 — Westin. Chicago 


* SPEAKERS 


Richard Anderson, M.D. 
Salt Lake City, Utah 





lan Constable, M.D. * SEMINARS 
Nedlands, Western Australia * EXHIBITS 
Joel S. Glaser, M.D. * SOCIAL EVENTS 
ee * SPOUSES PROGRAM 
John L. Keltner, M.D. ; 
Davis, California featuring Oscar 
Ronald G. Michels, M.D. nominee 
Baltimore, Maryland Oprah Winfre 
J. James Rowsey, M.D. i frey 
Oklahoma City. Oklahoma Thomas A. Deutsch M.D 
Robert M. Sinskey, M.D. Clinical Conference Chairman 
Santa Monica, California 
and 
David Paton, M.D. 
Houston, Texas 
presenting the 
42nd Gifford 
Memorial Lecture 
REGISTRATION FEE: 
$250 Non-Members 
$200 Members 


$25 Residents/Fellows 
Special Hotel Rates Available. 


For more information contact: 


Ms. Carolyn Jackson, Coordinator 
Chicago Ophthalmological Society 
515 N. Dearborn St., Suite 231 
Chicago, Illinois 60610 
(312) 670-2583 
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Approved for 12 hours 
Category | CME credit. 
Co-Sponsored by 
Rush-Presbyterian- 

St. Luke's Medical Center 





Advancing Technology for the Fitting Advantage 


For 15 years, Bausch & Lomb Spincast Lenses have Greater Reproducibility 

been your “smart” fit, the lenses with a proven record of An advanced laser interferometer takes reproducibility 
dependable patient satisfaction. By a wide margin th ey to new heights. More than ever you can count on 

rank as the most widely prescribed soft lenses ever. with replacement lenses to perform like virtual duplicates 


more than 5 million successful wearers in the United of the original. 

States alone. Added Comfort 

Their exceptional edges help achieve patient comfort, Immediate patient comfort and satisfaction are enhanced 
and their reproducibility means consistency you can with our automated diamond knife-edger and buffer. 


depend on. Best of all, our innovative spincast tech- 
nology has been refined through years of experience. 
So today’s Bausch & Lomb Spincast Soflens* will give 
you a greater fitting advantage than ever before. 


In the continental U.S. call 800-828-9030 to find out 
more about the evolution of spincasting. In New York 
State 800-462-1720; Alaska and Hawaii 800-828-6291. 


One Thousand New Wearers a Day**, Week After Week 
for 15 Years, Testify to the Success of Bausch & Lomb 
Spincast Lenses. 


improved Performance 
State-of-the-art monomer purification enables us to 
spin lenses with uniform wettability and stable, 





consistent optics. 
Bausch & Lomb and SOFLENS are trademarks of Bausch & Lomb Incorporated. "SOFLENS (polymacon) Contact Lens 
See Package Insert and Professional Fitting Guide for more important information "* Average rate 


91986 Bausch & Lomb Incorporated. All rights reserved worldwide 





Canon technology changes the | 


state-of-the art of fundus photo- 


graphy with the incredible new Canon 
CF-60U— actually two cameras in one! 
Most patients can be photographed 


with a wide, 60° angle of view thanks to optical advances 
that permit easy handling and superb resolution with 5.5mm 
pupillary dilation or larger. 
Move a single lever to switch to the 30° mode instantly, 
for high resolution photography of patients who cannot be 
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“one minute... 
two...three...’ 








“30th exposure!” 






“set the filter 
program” 






CANON U.S.A., INC. 
NEW YORK—One Canon Plaza, Lake Success, NY 11042 (516) 488-6700 
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30° camera available provides this 
level of quality photography with a 


smaller pupillary opening. 


Most important, your input helped us 


design the 60U, with all controls conveniently grouped 


together and a voice synthesizer that guides you while you 


work and provides warnings to prevent mistakes and costly 


re-examinations. 


T TALKS! 





There's nothing like it. 


Photograph every patient, 
even with pupillary dilation 
as small as 4.0mm 

All controls conveniently 
grouped at your fingertips 
and backlit, making the 
CF-60U a pleasure to 
operate 


Automatic light adjustment 
and filter programming for 
fluorescein angiography 


Voice synthesizer provides 
critical information aurally 

so you Can concentrate on 
photography 


CF-60U 
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OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Copyright Transfer 


This copyright transfer must be signed by each author and included with the manuscript at the 
time of submission. No article or letter will be processed until the signed copyright transfer has 
been received. 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY. We the undersigned confirm that the written narration, the data, and the 
illustrations have not been previously published, have not been previously submitted for publica- 
tion, will not be submitted for publication while this work is under consideration, and are not 
subject to copyright or other rights except those of the authors hereby transferred to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. We further confirm that variations of the narration, variations of the 
data, variations of the illustrations, or variations of interpretation have not been submitted for 
publication and will not be submitted for publication while this work is under consideration by or, if 
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Six patients (all male, five homosexual and 
one bisexual, 23 to 48 years old) with the 
acquired immune deficiency syndrome (AIDS) 
who had cytomegalovirus retinitis were treat- 
ed with a new antiviral drug as a part of a 
prospective open-labeled trial for serious cyto- 
megalovirus infections. The drug, 9-[2- 
hydroxy-1-(hydroxymethyl)ethoxymethyl] 
guanine (referred to as dihydroxy propoxy- 
methyl guanine), a new acyclic nucleoside an- 
tiviral agent similar in structure to acyclovir, 
produced positive results. These patients 
treated with dihydroxy propoxymethyl gua- 
nine (2.5 mg/kg of body weight every eight 
hours) showed regression and often disappear- 
ance of the lesions of cytomegalovirus retinitis 
during and for several weeks after therapy, 
usually with concomitant resolution of viral 
shedding. The cytomegalovirus retinitis re- 
curred in four patients (the other two were lost 
to follow-up), but retreatment usually led to 
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remission. Adverse drug toxicity (reversible 
granulocytopenia) occurred in two patients. 


CYTOMEGALOVIRUS INFECTION Of the eye is a 
well-known cause of devastating retinal inflam- 
mation. The first case of cytomegalovirus cho- 
rioretinitis in an adult was reported as recently 
as 1959'; this was followed by only two more 
case reports in the next decade.** By 1980 ap- 
proximately 40 adult patients with cytomegalo- 
virus retinitis had been described, primarily as 
a result of immunosuppression in organ trans- 
plant recipients.*’ In recent years, cytomegalo- 
virus retinitis has become increasingly impor- 
tant because of the rising incidence of the 
acquired immune deficiency syndrome (AIDS) 
in which there is severe suppression of cell- 
mediated immunity.*” In two recent autopsy 
series of patients with AIDS, cytomegalovirus 
retinitis was present in 34%* and 40%," respec- 
tively. The retinitis is often the first clinical sign 
of disseminated cytomegaloyirus infection.’ 
The ophthalmoscopic manifestations of cyto- 
megalovirus retinitis are distinctive and have 
been well described in patients without®?3.44 
and with AIDS.*"}*° In patients with AIDS, 
cytomegalovirus retinitis inevitably leads to ir- 
reversible retinal necrosis from severe immu- 
nosuppression.*””” All previous attempts at 
treating cytomegalovirus retinitis in AIDS 
patients with antiviral agents, such as acy- 
clovir,™!!11823 alpha-interferon,®”*4 and vidara- 
bine*®" have been unsuccessful. Broad- 
spectrum antibiotics, corticosteroids, and anti- 
fungal agents have also been tried without 
therapeutic benefit. 1” 
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9-[2-Hydroxy-1-(hydroxymethy]l) ethoxy- 
methyl]guanine, also referred to as dihy- 
droxy propoxymethy]l guanine, is a new acyclic 
nucleoside antiviral drug that has potent in 
vitro activity against human cytomegalovi- 
rus.” Dihydroxy propoxymethyl guanine is 
structurally similar to acyclovir. However, acy- 
clovir has little in vitro activity against human 
cytomegalovirus. The mechanism of action of 
dihydroxy propoxymethyl guanine against 
human cytomegalovirus has not been fully 
elucidated. Unlike acyclovir, dihydroxy pro- 
poxymethyl guanine is phosphorylated in 
cytomegalovirus-infected cells by some un- 
known pathway to its active form which inhib- 
its the cytomegalovirus deoxyribonucleic acid 
polymerase. We report the therapeutic re- 
sponse to the treatment of cytomegalovirus 
retinitis in AIDS patients with dihydroxy pro- 
poxymethyl guanine. 





Subjects and Methods 


These patients were participants in a pro- 
spective open-labeled clinical study to evaluate 
the therapeutic response, pharmacology, and 
toxicity of dihydroxy propoxymethyl guanine 
in AIDS patients. All patients had AIDS accord- 
ing to the criteria of the Centers for Disease 
Control,” and were hospitalized and examined 
at the New York Hospital-Cornell University 
Medical Center. Each patient was tested for the 
extent of cytomegalovirus infection by cultur- 
ing all available bodily fluids, including blood, 
urine, sputum, feces, and pleural or cerebro- 
spinal fluid if indicated. These cultures were 
obtained pretreatment, at thrice-weekly inter- 
vals during treatment, and at weekly intervals 
after treatment. Each patient underwent stan- 
dard blood and urine tests before treatment 
and two to three times a week during treatment 
and weekly after therapy. This battery of blood 
tests included complete blood count with dif- 
ferential, platelet count, reticulocyte count, 
electrolytes, tests of renal function (blood urea 
nitrogen and creatinine), liver function tests 
(serum glutamic oxaloacetic transaminase, 
serum glutamic pyruvic transaminase, alkaline 
phosphatase, and total and direct bilirubin), 
cholesterol, triglycerides, amylase, glucose, 
calcium, phosphorus, uric acid, and erythro- 
cyte sedimentation rate. Urinalysis with mi- 
croscopy was also performed. During treat- 
ment, patients were queried daily for any 
adverse drug reaction. 


For inclusion in the study, each patient was 
required to have clinical and virologic evidence 
of cytomegalovirus infection (positive viral cul- 
ture or colon or lung biopsy specimen confirm- 
ing the presence of giant cells with cytomegalo- 
virus inclusions by light microscopy) as well as 
the absence of alternate causes. Also required 
was ophthalmoscopic evidence of cytomegalo- 
virus retinitis (periphlebitis and perivascular 
hemorrhages and exudates), documented by 
fundus photographs. Patient 3 was initially 
being treated only for cytomegalovirus colitis 
and was visually asymptomatic. When evi- 
dence of cytomegalovirus retinitis was detected 
during a routine ocular examination on day 6 of 
therapy, he was then studied for cytomegalovi- 
rus retinitis. The patients underwent visual 
acuity testing, slit-lamp examinations, and in- 
direct ophthalmoscopic examinations after di- 
lation of the pupils with tropicamide 1% and 
phenylephrine hydrochloride 2.5% before 
treatment and at regular weekly intervals dur- 
ing and after treatment. Slit-lamp examinations 
were not performed if a patient was too ill to 
leave his bed. Fundus photographs were taken 
when possible after every ophthalmoscopic 
evaluation. The patients were examined daily 
to assess the clinical course of their cytomega- 
lovirus infection. 

We excluded patients with either renal or 
hepatic dysfunction. No patient had received 
any antiviral or immune-modulating drugs 
within two weeks before entry into this study. 
Written informed consent was obtained from 
each patient before the study was initiated. 

The lyophilized sterile sodium salt of dihy- 
droxy propoxymethyl guanine was supplied in 
vials containing 500 mg of drug. Dihydroxy 
propoxymethyl guanine was reconstituted with 
10 ml of sterile water, and the calculated dose 
was added to 100 ml of normal saline and 
infused intravenously over one hour. Patients 
received 1 mg/kg of body weight or 2.5 mg/kg of 
body weight every eight hours for five to 24 
days. One patient (Patient 2) received outpa- 
tient maintenance therapy of 2.5 mg/kg of body 
weight administered intravenously once daily 
Monday through Friday for five weeks. 


Case Reports 





Case 1 

The patient, a 48-year-old bisexual man with 
AIDS, had a 13-month history of fever, a 40-Ib 
weight loss, lymphadenopathy, increased fa- 
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tigue, and diarrhea. The patient was admitted 
to New York Hospital on March 12, 1985, for 
further testing. On March 26 bronchoalveolar 
washings from his right and left lungs were 
positive for cytomegalovirus; on April 3, a 
urine culture was positive for cytomegalovirus. 
From April 9 to April 29, the patient received 
125 mg of dihydroxy propoxymethyl guanine 
(2.5 mg/kg of body weight) every eight hours 
for 20 days (61 doses). 

On day 0 of drug therapy, his visual acuity 
was R.E.: 20/50 and L.E.: 20/20, with normal 
external and anterior segment findings. Oph- 
thalmoscopy of the right eye disclosed a large 
patch of white exudate in the temporal midpe- 
ripheral retina, scattered white exudates, and 
periphlebitis with perivascular sheathing of ex- 
udate along the superior and superotemporal 
vascular arcades. The left fundus showed scat- 
tered patches of white exudate. These findings 
were consistent with cytomegalovirus retinitis. 
Another examination performed three days 
after treatment with dihydroxy propoxymethy] 
guanine ended gave the same findings. The 
patient was discharged at that time. Urine cul- 
tures became negative for cytomegalovirus 
during this course of treatment and remained 
negative. The gastric mucosa biopsy specimen 
obtained on April 26 was positive for cytomega- 
lovirus inclusions. 

The patient did well until three weeks later, 
when he complained of decreased vision in his 
right eye. On May 21, his visual acuity was 
R.E.: light perception and L.E.: 20/20. Ophthal- 
moscopy of the right eye showed severe vitritis, 
periphlebitis, and cytomegalovirus retinitis 
with extensive perivascular exudates and hem- 
orrhages, consistent with marked worsening of 
cytomegalovirus retinitis in that eye (Fig. 1). 
Findings in the left eye were unchanged. The 
patient was readmitted to New York Hospital, 
and from May 29 to June 21 he received 130 mg 
of dihydroxy propoxymethyl guanine (2.5 
mg/kg of body weight) every eight hours (70 
doses). A sputum culture obtained on May 30 
was positive for cytomegalovirus although 
urine and blood cultures remained negative 
during this course. On May 31 his visual acuity 
was R.E.: 20/400 and L.E.: 20/40. There was 
slight clearing of the vitritis in the right eye, 
although the appearance of the retina was simi- 
lar to that seen ten days previously. The left 
eye had developed moderately severe periphle- 
bitis with perivascular exudates and hemor- 
rhages, although the vitreous remained clear. 
The impression at that time was of stabilization 
and possible slight improvement of the cyto- 


megalovirus vitritis and retinitis in the right 
eye but of worsening of the cytomegalovirus 
retinitis in the left eye. 

By June 7 (day 9 of therapy), visual acuity 
had improved to R.E.: 20/70 and L.E.: 20/25. 
Ophthalmoscopy of the right eye disclosed sig- 
nificant clearing of the vitritis and marked re- 
gression of the periphlebitis and perivascular 
exudates. Ophthalmoscopy of the left eye dis- 
closed maintenance of a clear vitreous and 
modest regression of the periphlebitis and peri- 
vascular exudates. The impression at that time 
was of significant regression of cytomegalovi- 
rus vitritis and retinitis in the right eye and 
modest regression of cytomegalovirus retinitis 
in the left eye during this treatment. 

Examinations on June 13 and June 20 (days 16 
and 23, respectively, of this course of therapy) 
showed continued improvement in the cyto- 
megalovirus retinitis in both eyes, with resolu- 
tion of the vitritis in the right eye noted on June 
20. On June 27, six days after treatment with 
dihydroxy propoxymethyl guanine ended, the 
patient’s visual acuity was R.E.: 20/50 and L.E.: 
20/20 —3. Both fundi showed clear vitreous and 
continued marked regression of the periphlebi- 
tis and perivascular hemorrhages and exudates 
(Fig. 2). The overall impression was of remark- 
able regression of cytomegalovirus vitritis, 
periphlebitis, and retinitis (both exudative and 
hemorrhagic components) both during and im- 
mediately after treatment with dihydroxy pro- 
poxymethyl guanine. 

Urine cultures for cytomegalovirus, which 
had remained negative during this treatment, 
became positive on July 3, 1985 (12 days after 
therapy ended). On July 11 (20 days after thera- 
py ended), the patient had a repeat ocular 
examination because of decreased vision in 
both eyes for one week. Visual acuity at that 
time was R.E.: 20/100 and L.E.: counting fin- 
gers at 2 feet. There was recurrence of moder- 
ately severe vitritis and severe cytomegalovirus 
retinitis in the right eye and of severe cytomeg- 
alovirus vitritis and retinitis in the left eye. 
Further deterioration was noted on July 18 (27 
days after therapy ended), when the visual 
acuity was R.E.: 20/200 and L.E.: hand move- 
ments, with severe cytomegalovirus vitritis 
and retinitis in both eyes. The patient was lost 
to follow-up. 


Case 2 

The patient was a 23-year-old homosexual 
man with AIDS diagnosed in August 1984 
when he developed seizures. These were found 
to be caused by central nervous system toxo- 
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plasmosis. At that time the patient was suc- 
cessfully treated with sulfonamides and pyri- 
methamine. 

In February 1985, the patient complained of 
progressively decreasing vision in his right 
eye. Ophthalmoscopic findings were consistent 
with cytomegalovirus retinitis (perivascular 
hemorrhages and exudates). Ocular examina- 
tion on March 1 showed active cytomegalovirus 
retinitis in the right eye with extensive hemor- 
rhages and confluent white exudates along the 
major vascular arcades, extending into the 
optic disk which had blurred margins and 
edema (Fig. 3). The posterior pole of the left 
eye was largely unaffected, although trace 
white exudates were barely visible temporal to 
the macula and in the midperipheral retina. 

The patient was admitted to the New York 
Hospital on April 10, 1985, for further testing 
and treatment with dihydroxy propoxymethyl 
guanine. His medical history included 18 
months of diarrhea, malnutrition with progres- 
sive weight loss, anemia, three weeks of fever, 
and recent onset of shortness of breath. Medi- 
cations at the time of admission included dap- 
sone, pyrimethamine, and ketoconazole. A 
physical examination showed a cachectic ap- 
pearance with a weight of 85 lbs, orthostatic 
hypotension, and pharyngeal thrush. The pre- 
treatment (day 0) visual acuity was R.E.: count- 
ing fingers (nasal visual field only) and L.E.: 
20/20. In the right eye there was an afferent 
pupillary defect, optic disk pallor suggestive of 
optic neuritis, and perivascular confluent hem- 
orrhages and exudates extending into the optic 
disk margins. 

From April 12 to April 30, the patient re- 
ceived 105 mg of dihydroxy propoxymethyl 
guanine (2.5 mg/kg of body weight) every eight 
hours (55 doses). Urine cultures for cytomega- 
lovirus were positive on April 15 and April 18, 
and then became and remained negative there- 
after. A colonic biopsy specimen on April 16 
was positive for cytomegalovirus colitis. On 
the tenth day of therapy, the visual acuity was 
R.E.: 20/400 and L.E.: 20/20, with an afferent 
pupillary defect in the right eye. Ophthalmos- 
copy showed regression of the hemorrhagic 
and exudative lesions along the major vascular 
arcades in the right eye. There was a focus of 
hemorrhage and exudative cytomegalovirus 
retinitis superotemporal to the macula in the 
left eye. 

The patient was discharged from the hospital 
on May 2. Ophthalmoscopy at that time 
showed continued marked regression of the 


exudative and hemorrhagic cytomegalovirus 
retinitis lesions in the right eye as well as 
regression of the hemorrhagic and exudative 
focus of cytomegalovirus retinitis superotemp- 
oral to the macula in the left eye. Ophthalmos- 
copy on May 14 (14 days after therapy ended) 
showed stabilization of the cytomegalovirus 
retinitis lesions in both eyes, with maintenance 
of the same visual acuity (R.E.: 20/400 and L.E.: 
20/20). 

On May 28 (28 days after therapy ended), the 
patient returned because of decreasing vision 
in his left eye. Visual acuity at that time was 
R.E.: 20/400 and L.E.: 20/200. Ophthalmoscopy 
showed recent reactivation of hemorrhagic and 
exudative cytomegalovirus retinitis lesions in 
the right eye along the temporal vascular ar- 
cades and in the papillomacular area, and in 
the left eye superotemporal to the macula. The 
latter lesion had expanded approximately 
threefold with fresh hemorrhages and exudates 
to involve the macula. The patient was readmit- 
ted and treated from May 30 to June 4 with 100 
mg of dihydroxy propoxymethyl guanine (2.5 
mg/kg of body weight) every eight hours for 
five days (14 doses). On the second day of 
therapy, the patient’s visual acuity was R.E.: 
20/400, with an afferent pupillary defect, and 
L.E.: 20/100. On June 4, the treatment was 
discontinued and the patient was discharged 
from the hospital because of severe neutrope- 
nia (granulocyte count, 693/cu mm). Visual 
acuity at that time was R.E.: 20/200 and L.E.: 
20/20. Ophthalmoscopy of the right eye dis- 
closed marked regression of the hemorrhagic 
and exudative lesions of cytomegalovirus reti- 
nitis (Fig. 4). Ophthalmoscopy of the left eye 
also showed regression of the large focus of 
cytomegalovirus retinitis superotemporal to 
the macula with clearing of the foveal hemor- 
rhage and exudate, allowing the visual acuity 
to return to 20/20. There was clearing of the 
central portion of the large lesion, giving the 
appearance of a ring of regressing cytomegalo- 
virus hemorrhage and exudate. 

On June 27, the patient’s visual acuity was 
R.E.: hand movements and L.E.: 20/40—3, with 
a continued afferent pupillary defect in the 
right eye. Ophthalmoscopy disclosed a pale 
optic disk and stable, regressed cytomegalovi- 
rus retinitis in the right eye and reactivation 
and expansion of the hemorrhages and exu- 
dates of the focus of cytomegalovirus retinitis 
superotemporal to the macula in the left eye. 
The patient was readmitted to New York Hospi- 
tal and from June 28 to July 8, was retreated 
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Fig. 1 (Rosecan and associates). Case 1, May 21, 1985. Severe cytomegalovirus vitritis and retinitis with 
prominent perivascular sheathing with exudate. Left, Right eye temporal to optic disk. Right, Right eye nasal to 





optic disk. 


with 110 mg of dihydroxy propoxymethyl gua- 
nine (2.5 mg/kg of body weight) every eight 
hours. On July 8, the patient was discharged 
from the hospital. At that time his visual acuity 
was R.E.: light perception, with an afferent 
pupillary defect, and L.E.: 20/50. Ophthalmos- 
copy disclosed a pale optic disk and stable, 
regressed cytomegalovirus retinitis with a 
patch of white exudate temporal to the macula 


Fig. 2 (Rosecan and associates). Case 1, June 27, 1985. Six days after cessation of 21-day course of treatment. 
Note resolution of vitritis and marked regression of cytomegalovirus retinitis and perivascular exudative 
sheathing, with complete disappearance of many lesions. Left, Right eye temporal to optic disk. Right, Right eye 
nasal to optic disk. 


in the right eye and continued regression of the 
large ring of cytomegalovirus retinitis supero- 
temporal to the macula in the left eye. 

From July 18 to Aug. 23, the patient was 
maintained on 110 mg of dihydroxy propoxy- 
methyl guanine (2.5 mg/kg of body weight) 
administered intravenously once a day Mon- 
day through Friday. On July 23 the visual 
acuity was R.E.: light perception, with an affer- 
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Fig. 3 (Rosecan and associates). Case 2, March 1, 1985. Before treatment. Note hemorrhagic and exudative 
lesions. Left, Right eye temporal to optic disk. Right, Right eye nasal to optic disk. 


ent pupillary defect, and L.E.: 20/60. Ophthal- 
moscopy of the right eye disclosed a pale optic 
disk and stable, regressed cytomegalovirus 
retinitis with marked regression of the patch 
of white exudate temporal to the macula. 
Ophthalmoscopy of the left eye disclosed sta- 
bilization of the central portion of the ring con- 
figuration of the cytomegalovirus retinitis 
superotemporal to the macula but there was 
residual hemorrhagic activity near the macula 
and residual exudative activity at the temporal 


periphery of the ring configuration. On July 30 
the visual acuity was R.E.: light perception and 
L.E.: 20/60, with continued afferent pupillary 
defect in the right eye. Ophthalmoscopy 
showed stabilization of the regressed cytomeg- 
alovirus retinitis in the right eye and stabiliza- 
tion of the cytomegalovirus retinitis in the left 
eye. The treatment was discontinued on Aug. 
23 because of granulocytopenia. The patient 
died four weeks later. 

The overall impression was of marked regres- 





Fig. 4 (Rosecan and associates). Case 2, June 7, 1985. Three days after cessation of second course of treatment. 
Note marked regression and some disappearance of hemorrhagic and exudative lesions. Left, Right eye 
temporal to optic disk. Right, Right eye nasal to optic disk. 
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sion of the hemorrhagic and exudative lesions 
of cytomegalovirus retinitis both during and 
for several weeks after cessation of treatment 
with dihydroxy propoxymethyl guanine, but 
with recurrence of focal lesions of cytomegalo- 
virus retinitis thereafter in the absence of treat- 
ment. With retreatment with maintenance 
doses of dihydroxy propoxymethyl guanine, 
the newly active lesions regressed and become 
quiescent. 


Case 3 

The patient was a 35-year-old homosexual 
man with AIDS and biopsy-proven Kaposi's 
sarcoma diagnosed in December 1984. In late 
August 1984, the patient developed diarrhea 
caused by cytomegalovirus colitis. Both stool 
culture and a colon biopsy specimen were posi- 
tive for cytomegalovirus. From September 1984 
through January 1985, the patient had a 37.5-lb 
weight loss, weakness, fatigue, and cutaneous 
spread of the Kaposi's sarcoma. There were no 
visual complaints. On Jan. 30, 1985, the patient 
was admitted to the New York Hospital for 
treatment of cytomegalovirus colitis with dihy- 
droxy propoxymethyl guanine. 

Physical examination disclosed normal ocu- 
lar findings, cutaneous Kaposi’s sarcoma, and 
diffuse lymphadenopathy. 

From Jan. 31 to Feb. 11, the patient received 
138 mg of dihydroxy propoxymethyl guanine 
(2.5 mg/kg of body weight) every eight hours; 
this resulted in resolution of his gastrointesti- 
nal symptoms. 

After therapy, the patient had a recurrence of 
diarrhea, and was readmitted to New York 
Hospital ten weeks later for retreatment. From 
April 25 to May 15 he was treated with dihy- 
droxy propoxymethyl guanine, 2.5 mg/kg of 
body weight, every eight hours for 21 days (60 
doses). The patient had no visual complaints, 
and on day 6 of therapy his visual acuity was 
20/20 bilaterally and the anterior segments 
were normal. However, the right fundus con- 
tained an arcuate-shaped perivascular patch of 
white exudate inferior to the macula with hem- 
orrhagic activity at its periphery (Fig. 5), con- 
sistent with cytomegalovirus retinitis in an 
early stage before development of more wide- 
spread hemorrhages and exudates. The left 
fundus showed patches of white exudate and 
hemorrhagic activity along the superotemporal 
and inferotemporal vascular arcades in the 
midperipheral retina, also consistent with cyto- 
megalovirus retinitis in an early stage of devel- 
opment. 


On day 16 of therapy visual acuity and ante- 
rior segment findings were unchanged but 
there was decreased density of the white exu- 
dative lesion below the macula in the right eye 
(Fig. 5) and decreased density of the white 
exudates in the left eye, signifying early regres- 
sion of the lesions. On day 21 visual acuity and 
anterior segment findings were unchanged and 
there was continued regression and decreased 
density of the white exudative lesion below the 
macula in the right eye (Fig. 5) and continued 
diminution and decreased density of the white 
exudates in the midperiphery of the left eye. 
The overall impression was of regression of the 
lesions of cytomegalovirus retinitis during the 
course of treatment with dihydroxy propoxy- 
methyl guanine. 

Blood, urine, and throat cultures, which had 
been positive for cytomegalovirus during the 
first two days of treatment, became negative 
throughout the course of treatment. The gas- 
trointestinal symptoms improved during thera- 
py with a decrease in the frequency of bowel 
movements. The patient was lost to follow-up 
after discharge from the hospital. 


Case 4 

The patient was a 49-year-old homosexual 
man with AIDS complicated by Pneumocystis 
carinii pneumonia in July 1984. This was suc- 
cessfully treated with sulfamethazole-trimetho- 
prim. In November 1984 the patient developed 
diarrhea, which was shown by colonoscopy 
and colon biopsy to be caused by cytomegalovi- 
rus colitis. In December 1984 the patient noted 
decreased vision in his right eye, with a blind 
spot and metamorphopsia just below fixation in 
that eye. In January 1985, a colonic biopsy 
specimen was again positive for cytomegalovi- 
rus colitis. The patient was admitted to the 
New York Hospital on Feb. 14, 1985, for treat- 
ment. 

At admission his visual acuity was R.E.: 
20/200 and L.E.: 20/20, and external and ante- 
rior segment findings were normal. Ophthal- 
moscopy disclosed a ring configuration of 
white exudate above and extending into the 
macula in the right eye with early hemorrhagic 
activity on the nasal margin of that ring (Fig. 6). 
This lesion was consistent with cytomegalovi- 
rus retinitis, and its extension into the macula 
accounted for the recently decreased vision in 
the right eye. The left fundus had a cotton-wool 
spot inferonasal to the macula and above the 
inferotemporal arcade. The vitreous was nor- 
mal in both eyes. Urine cultures were positive 
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for cytomegalovirus. From Feb. 15 to Feb. 25, 
the patient received 149 mg of dihydroxy pro- 
poxymethyl guanine (2.5 mg/kg of body 
weight) every eight hours (31 doses). At the 
end of treatment (day 10), visual acuity was 
still R.E.: 20/200 and L.E.: 20/20 but there was 
partial regression in the inferonasal portion of 
the ring of white exudate above the macula in 
the right eye. Two weeks after cessation of 
therapy visual acuity was still the same but 
there was regression of two thirds of the ring of 
white exudate in the right eye despite contin- 
ued macular involvement (Fig. 6). There was no 
change in the cotton-wool spots in the left eye. 

The overall impression was of regression of 
the exudative lesions of cytomegalovirus retini- 
tis both during and for two weeks after treat- 
ment with dihydroxy propoxymethyl] guanine. 
The symptoms of cytomegalovirus colitis also 
improved during the course of therapy, as 
evidenced by a decreased frequency of bowel 
movements and less diarrhea. The patient was 
lost to follow-up after discharge from the hos- 
pital. 


Case 5 

The patient was a 35-year-old homosexual 
man with AIDS and biopsy-proven Kaposi's 
sarcoma that was first diagnosed in September 
1984. In February 1985, he noticed subtle 
changes in his vision for one month, followed 
by a rapid decrease in vision in his left eye. 

Ophthalmoscopy on March 18 disclosed cyto- 
megalovirus retinitis that was more severe in 
the left eye than in the right eye. The right eye 
contained isolated foci of white exudate inferi- 
or to the optic disk, superior to the macula, and 
along the superotemporal and inferotemporal 
arcades in the midperiphery where they were 
accompanied by early hemorrhagic activity. In 
the left eye the cytomegalovirus retinitis was 
more extensive, with coalesced areas of white 
exudate along the major temporal and nasal 
vascular arcades and a large patch of exudate 
inferotemporal to the macula. There were other 
patches of white exudate above and below the 
optic disk. Most prominent was a focus of 
recent hemorrhage in a patch of exudate in the 
nasal perimacular area; this accounted for the 
recently decreased vision. 

On March 23, the patient was admitted to 
the New York Hospital for treatment with 
dihydroxy propoxymethyl guanine. Physical 
findings included cutaneous Kaposi's sarcoma, 
lymphadenopathy, slight edema of his left leg, 
and swelling of the suprapubic area. The pre- 


treatment visual acuity was R.E.: 20/20 and 
L.E.: 20/200. 

From March 25 to April 4, the patient was 
treated intravenously with 71 mg of dihydroxy 
propoxymethyl guanine (1 mg/kg of body 
weight) every eight hours (31 doses). On the 
second day of therapy, an ocular examination 
showed worsening of the cytomegalovirus reti- 
nitis. Ophthalmoscopy of the right eye dis- 
closed progression of the cytomegalovirus reti- 
nitis with coalescence and new hemorrhagic 
activity of the previously isolated exudative 
lesions, especially along the superotemporal 
vascular arcade, and prominent periphlebitis 
with perivascular sheathing of exudate along 
the inferotemporal, inferior, and superior vas- 
cular arcades (Fig. 7). Ophthalmoscopy of the 
left eye also disclosed progression of the cyto- 
megalovirus retinitis with similar coalescence 
of and new hemorrhagic activity in the patches 
of exudate along the temporal and nasal vascu- 
lar arcades, accompanied by enlargement of the 
exudative patch with increased hemorrhage in 
the focus of activity nasal to the macula. 

On April 2, the patient’s visual acuity was 
R.E.: 20/20 and L.E.: 20/100. Ophthalmoscopy 
of the right eye showed stabilization and early 
regression of the exudative and hemorrhagic 
lesions along the superotemporal vascular ar- 
cade and marked regression and shrinkage of 
the periphlebitis and perivascular exudate 
along the inferotemporal and inferior vascular 
arcades. The left eye showed marked shrinkage 
and regression of the exudative lesions along 
the temporal and nasal vascular arcades and 
resorption of the hemorrhagic component of 
the perimacular focus of cytomegalovirus reti- 
nitis. 

From April 5 to April 17, the patient received 
an increased intravenous dose of 178 mg of 
dihydroxy propoxymethyl guanine (2.5 mg/kg 
of body weight) every eight hours (37 doses). 
Ophthalmoscopy of the right eye on April 22 
(four days after therapy ended) showed contin- 
ued regression of both the exudative and hem- 
orrhagic components of cytomegalovirus reti- 
nitis along the superotemporal arcade (Fig. 8). 
The periphlebitis and perivascular exudative 
sheathing along the inferotemporal, inferior, 
and superior vascular arcades had disappeared 
completely. The left eye also showed marked 
regression, and in some areas elimination, of 
both the exudative and hemorrhagic compo- 
nents of the cytomegalovirus retinitis along the 
temporal and nasal vascular arcades. The peri- 
macular focus of activity was less dense in both 
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Fig. 5 (Rosecan and associates). Case 3, right eye. Left, May 1, 1985, seven days after initiation of treatment. 
Note cytomegalovirus retinitis with patch of exudate and slight hemorrhages inferior to the macula. Right, May 
15, 1985 at end of 21-day course. Note regression of exudative lesion below macula. 


the exudative and hemorrhagic components 
(Fig. 8). 

Urine cultures for cytomegalovirus were pos- 
itive on March 29 and then became and re- 
mained negative both during and after the two 
courses of treatment with dihydroxy propoxy- 
methyl guanine until May 6. At that time they 
again became positive, three weeks after cessa- 
tion of the second course of therapy. The treat- 
ment was stopped on day 13 of the second 


course of treatment because of granulocytope- 
nia. The patient did not return for follow-up 
but was hospitalized elsewhere with recur- 
rence of the cytomegalovirus retinitis approxi- 
mately three weeks after cessation of therapy. 

Thus, there was marked improvement in the 
cytomegalovirus retinitis in both eyes during 
and after treatment with dihydroxy propoxy- 
methyl guanine, shown by regression and in 
some locations elimination of the exudative 





Fig. 6 (Rosecan and associates). Case 4, right eye. Left, Feb. 14, 1985, cytomegalovirus retinitis with ring of 
exudative lesions and slight hemorrhages before treatment. Right, On March 7, 1985, there is marked regression 
of nasal two thirds of ring exudate two weeks after cessation of 11-day course of treatment. 
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Fig. 7 (Rosecan and associates). Case 5, March 26, 
1985. One day after initiation of treatment, hemor- 
rhagic and exudative lesions are apparent. Top left, 
Right eye. Note prominent perivascular sheathing 
with exudate. Top right, Left eye temporal to optic 
disk. Bottom left, Left eye nasal to optic disk. 








Fig. 8 (Rosecan and associates). Case 5, April 22, 
1985. Five days after cessation of treatment. Note 
marked regression and some disappearance of hem- 
orrhagic and exudative lesions. Top left, Right eye. 
Note disappearance of perivascular exudative 
sheathing. Top right, Left eye, temporal to optic 
disk. Bottom left, Left eye nasal to optic disk. 
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and hemorrhagic lesions of cytomegalovirus 
retinitis. The therapeutic response to antiviral 
drugs frequently does not occur until several 
days after initiation of therapy. Thus, the initial 
worsening of the cytomegalovirus retinitis 
noted on day 2 of therapy was not unusual 
given the subsequent response to therapy. 


Case 6 

The patient was a 45-year-old homosexual 
man with AIDS in whom central nervous sys- 
tem toxoplasmosis appeared in September 
1984. Treatment with sulfadiazine and pyri- 
methamine led to resolution of the toxoplasmo- 
sis. In December 1984, vision in the left eye 
became blurred. Evaluation at that time was 
consistent with cytomegalovirus retinitis. The 
patient also had cytomegalovirus colitis. From 
mid-December until mid-January, the patient 
complained of progressively worsening vision 
in his right eye. He was admitted to the New 
York Hospital on Jan. 17, 1985, for treatment 
with dihydroxy propoxymethyl guanine. 

From Jan. 18 to Jan. 28, the patient received 
110 mg of dihydroxy propoxymethyl guanine 
(2.5 mg/kg of body weight) every eight hours 
(31 doses). On Jan. 18, his visual acuity was 
hand movements at 1 foot bilaterally and the 
external and anterior segment findings were 
normal. Ophthalmoscopy of the right eye dis- 
closed severe vitritis with vitreous veils and 
cytomegalovirus retinitis with an obscured 
view of the optic disk. The left fundus showed 
moderately severe vitritis and retinitis with 
extensive perivascular white exudates accom- 
panied by moderate hemorrhages, indicative of 
cytomegalovirus retinitis. The optic disk of the 
left eye was normal. Urine culture was positive 
for cytomegalovirus. 

On Jan. 24, the patient’s visual acuity was 
R.E.: counting fingers at 5 feet and L.E.: light 
perception. Ophthalmoscopy disclosed a mod- 
est decrease in vitritis in the right eye. On Jan. 
28 (at the end of dihydroxy propoxymethy] 
guanine therapy) his visual acuity was R.E.: 
counting fingers at 5 feet and L.E.: hand move- 
ments at 5 feet. Ophthalmoscopy disclosed 
significantly decreased vitritis in each eye, but 
especially in the right eye, allowing better visu- 
alization of the perivascular exudates and hem- 
orrhages which were consistent with cytomeg- 
alovirus retinitis. | 

At a follow-up examination on Feb. 5, visual 
acuity was R.E.: 20/50 +2 and L.E.: light per- 
ception. External and anterior segment 
findings were normal. There was marked clear- 


ing of the vitreous in the right eye. In the left 
eye, there was a hazy vitreous with many 
vitreous veils and much vitreal debris. The 
right fundus demonstrated perivascular exu- 
dates and hemorrhages consistent with cyto- 
megalovirus retinitis, as did the left fundus, 
although the view was hazy secondary to the 
vitritis in the left eye. 

The overall impression was of improvement 
in the cytomegalovirus vitritis and retinitis in 
both eyes, but more in the right eye. The 
patient was not treated with either topical or 
systemic corticosteroids during or after treat- 
ment with dihydroxy propoxymethyl! guanine. 
Urine cultures for cytomegalovirus became 
negative shortly after initiation of treatment 
and remained negative during and after treat- 
ment. 

On Feb. 15, his visual acuity was R.E.: 20/60 
and L.E.: light perception. The anterior cham- 
ber of each eye contained 2+ cells; the vitreous 
showed increased cells in the right eye but no 
change in the left eye; neither fundus showed a 
gross change. The impression was of increased 
inflammation, more severe in the right eye than 
in the left eye. On Feb. 21, the patient was 
readmitted to the New York Hospital, and from 
Feb. 22 to March 4, received 50 mg of dihydroxy 
propoxymethyl guanine (1 mg/kg of body 
weight) intravenously every eight hours (31 
doses). On Feb. 25, the visual acuity was R.E.: 
counting fingers at 2 feet and L.E.: light percep- 
tion without projection. An afferent pupillary 
defect in the left eye suggested optic neuritis 
and cytomegalovirus involvement of the optic 
nerve. Ophthalmoscopy showed confluent 
white retinal exudates in both eyes with no 
areas of uninvolved retina in either eye. The 
optic disk and vessels could not be visualized 
because of the extensive exudates and vitreal 
opacities in both eyes. The impression was of 
severe, progressive cytomegalovirus retinitis 
in both eyes. 

The patient’s poor vision continued, and he 
also complained of tinnitus on March 1. The 
patient decided to leave the hospital on March 
4. On March 31, he was readmitted to the New 
York Hospital because of deterioration in his 
mental status and was found to be encephalop- 
athic with severe ataxia. At that time his visual 
acuity was no light perception bilaterally, and 
the pupils were fixed and dilated at 8 mm in 
each eye. There was bilateral horizontal nystag- 
mus, and the optic disks were obscured by 
hemorrhage and exudate. The patient died on 
April 14, 1985. 
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The overall impression was of significant im- 
provement in the cytomegalovirus retinitis and 
vitritis with 2.5 mg/kg of body weight of dihy- 
droxy propoxymethyl guanine every eight 
hours and of poor response with 1 mg/kg of 
body weight of drug every eight hours. 


Discussion 


All six patients treated with dihydroxy pro- 
poxymethyl guanine demonstrated significant 
regression of the exudative, hemorrhagic, and 
periphlebitic lesions of cytomegalovirus retini- 
tis. This clinical improvement was usually ac- 
companied by an antiviral effect, shown by a 
conversion of cytomegalovirus cultures from 
positive to negative during therapy. However, 
the cytomegalovirus retinitis recurred within 
several weeks after stopping dihydroxy pro- 
poxymethyl guanine therapy in four of the six 
patients. The other two were lost to follow-up. 
In most patients, the reactivated cytomegalovi- 
rus retinitis responded to retreatment with di- 
hydroxy propoxymethyl guanine. Outpatient 
maintenance therapy with dihydroxy propoxy- 
methyl guanine was given to one patient (Pa- 
tient 2). During five weeks of such therapy, the 
patient had no recurrence. 

Both patients who demonstrated vitritis sec- 
ondary to cytomegalovirus retinitis (Patients 1 
and 6) showed marked improvement, and in 
one patient (Patient 1) disappearance of the 
vitritis, during and shortly after treatment with 
dihydroxy propoxymethyl guanine. All six pa- 
tients treated with 2.5 mg/kg of body weight of 
dihydroxy propoxymethyl guanine showed re- 
gression of the cytomegalovirus retinitis dur- 
ing and for at least two or three weeks after 
each course of treatment. Of the two patients 
who also received 1 mg/kg of body weight of 
dihydroxy propoxymethyl guanine, one (Pa- 
tient 5) showed regression of the lesions and 
the other (Patient 6) showed worsening of the 
cytomegalovirus retinitis. It appears that the 
higher dose is more effective. In two patients 
given 2.5 mg/kg of body weight every eight 
hours, therapy had to be discontinued because 
of granulocytopenia (Patients 2 and 5). This 
was reversible. This was the only toxic effect 
attributable to dihydroxy propoxymethyl] gua- 
nine in our patients. Testicular atrophy has 
been observed in animals receiving the drug 
but has not been documented in humans. 

In all but Patient 4, urine cytomegalovirus 


cultures changed from positive to negative dur- 
ing treatment with dihydroxy propoxymethyl 
guanine. In two patients who had pretreatment 
foci of perimacular exudates with trace hemor- 
rhagic activity (Patients 3 and 4), treatment 
with dihydroxy propoxymethyl guanine ap- 
peared to prevent the more advanced phase of 
the disease, usually evidenced by expansion of 
hemorrhages and exudates, and cause the le- 
sions to regress. 

In Patient 2 there was progressive optic nerve 
involvement suggestive of optic neuritis, re- 
sulting in no light perception in one eye despite 
remarkable regression of the cytomegalovirus 
retinitis. In this patient an afferent pupillary 
defect was present in that eye before treatment 
with dihydroxy propoxymethyl guanine, indi- 
cating that optic nerve damage was not a result 
of the treatment. Similarly, Patient 6 had pro- 
gressive cytomegalovirus involvement of both 
optic nerve heads coincident with the patient's 
refusal of further treatment, progressive neu- 
rologic deterioration, and positive cytomegalo- 
virus cultures of cerebrospinal fluid. 

Optic nerve head involvement with cytomeg- 
alovirus has been documented in patients 
with?!" and without AIDS.** Optic neuritis 
was present in seven of 18 patients with AIDS 
who had cytomegalovirus retinitis in one se- 
ries. Twelve of these patients also had vitritis.* 
Thus, the presence of optic nerve involvement 
in the two patients in our series was probably 
not a toxic effect of treatment with dihydroxy 
propoxymethyl guanine but rather an indica- 
tion of extensive cytomegalovirus involvement. 

Although the six patients treated with dihy- 
droxy propoxymethyl guanine showed signifi- 
cant improvement both during and for several 
weeks after treatment, there was usually reacti- 
vation of the cytomegalovirus retinitis after- 
wards. The same positive results were obtained 
with outpatient maintenance therapy in Patient 
2. Because of recurrence of the disease after 
cessation of therapy, long-term maintenance 
will probably be necessary. 

Although cytomegalovirus retinitis in a pop- 
ulation of patients with organ transplants was 
reported to follow a variable course depending 
on the state of exogenously administered im- 
munosuppression,*"" cytomegalovirus reti- 
nitis in patients with AIDS is invariably pro- 
gressive because of the uniformly profound 
suppression of cellular immunity.*** In 
those with transplants the best form of treat- 
ment has usually been to reduce the dosage of 
immunosuppressive agents,”’™'! whereas in 
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those with AIDS it been impossible to restore 
normal cellular immunity. The direct rela- 
tionship between the severity of cytomegalovi- 
rus retinitis and the degree of immunosuppres- 
sion was noted before the advent of AIDS as a 
clinical entity. Unfortunately, this rela- 
tionship has continued to hold true, as the 
progression of cytomegalovirus retinitis ap- 
pears to correlate with the dim prognosis of 
AIDS itself. e 

In patients with AIDS, cytomegalovirus reti- 
nitis invariably follows a progressively deterio- 
rating course. The resolution seen in our pa- 
tients treated with dihydroxy propoxymethyl 
guanine is encouraging. Properly controlled 
trials and long-term maintenance therapy are 
necessary to evaluate this promising new ther- 
apeutic agent for cytomegalovirus retinitis. 
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Bilateral Angle-Closure Glaucoma in Association With 


the Acquired Immune Deficiency Syndrome 


Saul Ullman, M.D., Richard P. Wilson, M.D., and Louis Schwartz, M.D. 


Two homosexual men, 35 and 42 years old, 
had bilateral acute angle-closure glaucoma in 
association with the acquired immune defi- 
ciency syndrome. In one patient, the angle- 
closure attack was the initial manifestation of 
AIDS. Choroidal effusion with secondary 
anterior rotation of the ciliary body at the 
scleral spur appeared to be the pathophysi- 
ologic mechanism. Pupillary block, angle 
crowding, and inflammatory synechial angle 
closure must be differentiated from anterior 
rotation of the ciliary body as the mechanism 
of the angle closure to provide optimal treat- 
ment. Whereas primary angle closures are 
treated with miotics and iridectomy, secon- 
dary angle closure may be worsened with this 
treatment. Cycloplegics and, if necessary, 
drainage of suprachoroidal fluid may be cura- 
tive in AIDS-related angle closure associated 
with a choroidal detachment. Both patients 
died before the long-term efficacy of this treat- 
ment could be assessed. 


THE ACQUIRED IMMUNE DEFICIENCY syndrome 
(AIDS) is a severe disorder of the immune 
system affecting previously healthy individuals 
below the age of 60 years.’ Almost all patients 
have evidence of severe defects of immunoreg- 
ulation, usually associated with the T-cell arm 
of the immune system.’ Life-threatening op- 
portunistic infections or Kaposi's sarcoma, or 
both, occur in persons with no underlying 
immunosuppressive disease and who are not 
receiving immunosuppressive therapy. Those 
at greatest risk are male homosexuals, although 
the condition has been reported in Haitian 
immigrants, hemophiliacs, heterosexual abus- 
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ers of intravenous drugs, and patients with no 
identifiable risk factors.* 

The initial report by Holland and associates’ 
on the ophthalmic manifestations of AIDS 
included cotton-wool spots, conjunctival 
Kaposi's sarcoma, retinal periphlebitis, and cy- 
tomegalovirus retinitis. Since that report many 
investigators have confirmed these findings 
and have also noted acute retinal necrosis, 
herpes zoster ophthalmicus, cryptococcal 
choroiditis, choroidal Mycobacterium avium- 
intracellulare, Histoplasma capsulatum chorio- 
retinitis, keratitis sicca, Pneumocystis carinii 
retinitis, cranial nerve paralysis, Roth spots, 
papilledema, and perivasculitis.°’® Fujikawa 
and associates” recently isolated the human 
T-cell leukemia/lymphotropic virus type III 
(HTLV-III), the causative agent in the acquired 
immune deficiency syndrome, from the con- 
junctival epithelium of a patient with AIDS. 

Two of our patients had acute bilateral angle- 
closure glaucoma in association with AIDS. 


Case Reports 


Case 1 

A 35-year-old homosexual white man had 
myopia and AIDS. Generalized Kaposi's sarco- 
ma had been diagnosed in October 1982. On 
May 4, 1983, he was examined because of a 
one-day history of ocular pain and decreased 
vision bilaterally. His ocular history was unre- 
markable. 

Initial visual acuity was counting fingers bi- 
laterally. Intraocular pressure by applanation 
tonometry was R.E.: 44 mm Hg and L.E.: 46 
mm Hg. Marked ciliary injection and diffuse 
corneal bedewing with a moderate nongranu- 
lomatous iritis were present bilaterally. The 
pupils measured 3 mm and were nonreactive. 
The anterior chambers were markedly shallow 
in the periphery and deep centrally without an 
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iris bombé configuration. Indentation gonios- 
copy disclosed 360 degrees of angle closure 
bilaterally. Limited ophthalmoscopic examina- 
tion of the posterior pole showed a symmetric 
cup-disk ratio of 0.30 with mild hyperemia. 

Acute bilateral angle-closure glaucoma was 
diagnosed and treatment with 500 mg of acet- 
azolamide and 400 ml of 20% mannitol intrave- 
nously was begun. Topical treatment with 
prednisolone acetate 1% every hour, timolol 
0.5% every 12 hours, and pilocarpine 2% every 
six hours was begun bilaterally. After one day 
of maximum medical therapy, the intraocular 
pressure was R.E.: 38 mm Hg and and L.E.: 32 
mm Hg. Other findings were unchanged. An 
argon laser peripheral iridectomy was success- 
fully performed in the right eye; however, the 
anterior chamber remained peripherally shal- 
low with a closed angle and increased intraocu- 
lar pressure. B-scan ultrasonography disclosed 
bilateral thickening of the posterior coats of the 
eye and choroidal detachments (Fig. 1). Pilocar- 
pine was discontinued and scopolamine 0.25% 

was given every four hours bilaterally. Twelve 
hours later the patient was asy mptomatic with 
an intraocular pressure of 20 mm Hg bilaterally 
and open angles without synechiae bilater- 
ally. Ophthalmoscopy with the pupils dilated 
showed Opaque white patches within the retina 
limited to the ora serrata inferiorly with shal- 
low choroidal detachments bilaterally. On clin- 
ical examination, cystoid macular edema was 
noted to be more severe in the right eye than in 
the left. The vitreous and retinal vessels were 
normal. 





man, Wilson, and Schwartz). Case 1 
B-scan demonstrating thickening of the sclera and 
choroid (outlined by arrowheads) and retrobulbar 
lucent cleft secondary to retrobulbar edema (arrows). 


Fig. 1 (UH 


April, 1986 





Five days after the initial examination, the 
patient was discharged on a regimen of scopol- 
amine 0.25% and timolol 0.5%. His intraocular 
pressure was 7 mm Hg bilaterally and his visual 
acuity was R.E.: 20/200 and L.E.: 20/80. The 
peripheral retinitis was unchanged. The pa- 
tient was lost to follow-up and later died of 
complications of his underlying immune disor- 
der. An autopsy was not performed. 


Case 2 

On July 14, 1985, a 42-year-old black man 
noted bilateral ocular pain and decreased vi- 
sion. His ocular history was noncontributory. 

He had lost 12 kg during the preceding three 
months and suffered loss of appetite and gener- 
alized malaise. He had been a homosexual for 
25 years and had had approximately 500 sexual 
partners. He denied intravenous drug abuse, a 
history of blood transfusions, or known expo- 
sure to patients with AIDS. He had been treat- 
ed for primary syphilis. 

A physical examination showed a cachetic 
man in no acute distress with normal vital 
signs. Diffuse cervical, axillary, and inguinal 
adenopathy was noted. There was a perianal 
ulcerative lesion consistent with a herpetic 
lesion. White plaques in the oropharynx secon- 
dary to Candida were also seen. The pulmo- 
nary, cardiovascular, abdominal, and neuro- 
logic findings were normal except for decreased 
breath sounds over the right upper lobe. 

Visual acuity was R.E.: 20/80 and L.E.; 
20/200; intraocular pressure by applanation to- 
nometry was 40 mm Hg bilateral Hy. A 2.5-mm 
right lower palpebral conjunctival nonvas- 
cularized lesion was noted. Slit-lamp examina- 
tion disclosed diffuse microcystic edema of 
both corneas with marked ciliary injection, 
shallow anterior chambers peripherally with 
mild cell and flare, and poorly reactive 5-mm 
pupils bilaterally with no afferent defect (Fig. 
2). An iris bombé configuration was not present 
and the lens-iris diaphragm appeared to be 
rotated anteriorly in both eyes. With indenta- 
tion gonioscopy, the angle was closed to above 
Schwalbe’s line for 360 degrees in each eye, 
Acute bilateral angle-closure glaucoma was di- 
agnosed and the patient began treatment with 
the same regimen as Patient 1. 

Pertinent laboratory values included a white 
blood cell count of 2,200/cu mm with a normal 
differential and a hemoglobin level of 12 g/100 
ml. Electrolytes, liver functions, and metabolic 
screen were normal. A fluorescent treponemal 
antigen absorption test was positive. A chest 
X-ray showed an ill-defined right upper lung 


Vol. 101, No. 4 





Fig. 2 (Ullman, Wilson, and Schwartz). Case 2. 
Slit-lamp beam demonstrating shallow anterior 
chamberperipherally. 


density with an elevated right hilum. The pa- 
tient was anergic to a battery of intradermal 
antigens. 

Despite 36 hours of medical therapy, which 
included intravenous mannitol and acetazol- 
amide, pilocarpine 2%, timolol 0.5%, and pred- 
nisolone acetate 1%, the angles remained 
closed and the intraocular pressure was R.E.: 
34 mm Hg and L.E.: 36 mm Hg. Because of the 
poor response to miotics and our knowledge of 
the previous case, we obtained a B-scan ultra- 
sonogram. This showed bilateral shallow 
ciliochoroidal effusions with thickening of the 
posterior coats of the eye and retro-orbital 
edema consistent with posterior scleritis (Fig. 
3). Pilocarpine 2% was discontinued and treat- 
ment with scopolamine 0.25%, every four 
hours for 12 hours, was begun. Ophthalmosco- 
py with the pupils dilated yielded a cup-disk 
ratio of 0.3 with mild hyperemia bilaterally, 
choroidal folds radiating from the optic disks, 
and bilateral cotton-wool spots (Fig. 4). 
Gonioscopic examination disclosed bilateral 
annular ciliochoroidal effusions that appeared 
to be rotating the ciliary processes forward. 
The vitreous was clear. The spherical equiva- 
lent on cycloplegic refraction was plano. After 
a 12-hour course of scopolamine 0.25%, the 
intraocular pressure was R.E.: 24 mm Hg and 
L.E.: 28 mm Hg; however, the angles remained 
closed. 

Because of the persistent inflammation, dilat- 
ed pupils, and closed angles, the patient un- 
derwent bilateral surgical iridectomies and 
surgical deepening of the anterior chambers in 
the hope of averting permanent synechial clo- 
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Fig. 3 (Ullman, Wilson, and Schwartz}. Case 2. 
B-scan demonstrating thickening of the sclera and 
choroid (outlined by arrowheads) and retrobulbar 
lucent cleft secondary to retrobulbar edema (arrows), 


sure. Laser iridectomy was believed to be too 
dangerous because of the dilation of the pupil 
and apposition of the iris to the corneal endo- 
thelium peripherally. Because long-term miotic 
therapy was possible and frequent ophthalmo- 
scopic examinations were anticipated, sector 
iridectomies were performed (Fig. 5). An in- 
ferotemporal sclerotomy was done in the right 
eye, and approximately 0.4 ml of straw-colored 
viscous fluid was sent for bacterial, viral, and 
fungal cultures and acid-fast bacillus smears. 
An excisional biopsy of the right lower eyelid 
lesion was done. 

Gonicoscopic examination ten days after the 
procedure disclosed an open angle with pe- 





Fig. 4 (Ullman, Wilson, and Schwartz). Case 2. 
Posterior pole of the left eye with two cotton-wool 
spots inferior to the fovea and choroidal striae. 
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Fig. 5 (Ullman, Wilson, and Schwartz). Case 2. 
Status after sector iridectomy and anterior chamber 
deepening procedure. 


ripheral anterior synechiae from the 3 to 6 
o’clock meridians in the right eye; in the left 
eye, the angle was closed except between the 10 
to 2 o’clock meridians. The suprachoroidal ef- 
fusion studies were all negative. Histopatho- 
logic study of the palpebral conjunctival lesion 
indicated that it was a chalazion. The ophthal- 
moscopic findings were unchanged except fora 
decrease in the choroidal effusion in the right 
eye. Visual acuity improved to 20/40 bilaterally 
and the intraocular pressure stabilized at 10 
mm Hg bilaterally with cycloplegics alone. 

The patient was transferred to a general hos- 
pital where bronchoscopy disclosed Mycobac- 
terium avium-intracellulare. The constellation of 
lymphopenia, cutaneous anergy, lymphade- 
nopathy, and multiple opportunistic infections 
(including oral thrush, herpetic proctitis, and 
Mycobacterium avium-intracellulare pneumonitis) 
fulfilled the diagnostic criteria for AIDS." 

On Oct. 11, 1985, the patient was hospital- 
ized because of respiratory failure. An exami- 
nation showed Pneumocystis pneumonia and 
renal failure. Despite aggressive medical man- 
agement he died Nov. 6, 1985. Permission for 
an autopsy was refused. 


Discussion 


The acquired immune deficiency syndrome is 
a devastating disease especially prevalent 
among young homosexual men. The increasing 
incidence of AIDS and the frequent and often 
varied ocular manifestations of this disease 
make the ophthalmologists’ role pivotal. In 
addition, with the advent of new chemothera- 





peutic agents, the ophthalmologist may be ac- 
tively involved in monitoring the efficacy of 
new treatments. 

To our knowledge, this is the first report of 
bilateral angle-closure glaucoma in association 
with ciliochoroidal effusions as a possible 
ocular manifestation of AIDS. Ciliochoroidal 
effusions are most commonly noted after in- 
traocular surgery in which postoperative in- 
flammation is combined with hypoteny." 
Ciliochoroidal detachments have also been re- 
ported in association with intraocular tumors, 
nanophthalmos, Vogt-Koyanagi-Harada syn- 
drome, carotid-cavernous fistula, severe hy- 
pertension, and scleritis and without apparent 
cause.” Phelps” described two patients with 
angle-closure glaucoma in association with 
swelling of the ciliary body secondary to an 
idiopathic scleritis that responded to cyclo- 
plegic-corticosteroid treatment. Quinlan and 
Hitchings” described three patients with angle- 
closure glaucoma secondary to posterior scleri- 
tis with choroidal detachments that responded 
to cycloplegics and anti-inflammatory agents. 
Brockhurst, Schepens, and Okamura® de- 
scribed a patient with peripheral uveitis and 
associated choroidal detachments with secon- 
dary angle-closure glaucoma. Grossniklaus 
and associates” recently described a patient 
with monocular Bacillus cereus panophthalmitis 
complicated by secondary angle closure and an 
associated uveal effusion. The mechanism that 
these cases have in common appears to be 
anterior rotation of the ciliary body at the 
scleral spur following development of the cho- 
roidal effusion with secondary angle closure. 

Patient 2 demonstrated choroidal folds, with 
thickening of the sclera and choroid on ultra- 
sound, and choroidal effusions, all consistent 
with posterior scleritis.*' Patient 1 had a similar 
appearance on B-scan ultrasonography and an 
inferior peripheral retinitis associated with a 
choroidal detachment. The precise cause of the 
possible posterior scleritis and its relationship 
to the underlying immune deficiency syndrome 
remain obscure. The adverse response to pilo- 
carpine demonstrated in both cases would be 
expected if the underlying pathophysiologic 
mechanism were anterior rotation of the ciliary 
body at the scleral spur. Pilocarpine increases 
contraction of the ciliary muscle, relaxing the 
ciliary zonules, and thereby shallows the ante- 
rior chamber.” Cycloplegics, which relax the 
ciliary muscle and tighten the lens zonules, 
pull the lens and iris posteriorly and may there- 
fore open the angle. Patient 1 did not respond 
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to miotics and laser iridectomy but had a dra- 
matic improvement with cycloplegics. Despite 
using cycloplegics for 12 hours, Patient 2 had 
persistent angle closure and inflammation. Sur- 
gical deepening of the anterior chamber by 
rapid expansion with balanced salt solution 
through a preplaced paracentesis track and 
bilateral sector iridectomies were performed in 
the hope of preventing permanent synechial 
closure. We believed that drainage of the 
suprachoroidal fluid would lessen the anterior 
chamber shallowing and facilitate opening the 
angle. To test this hypothesis, identical surgical 
deepening procedures were done bilaterally; 
however, only the right eye had the supra- 
choroidal fluid drained. Intraoperatively the 
right eye appeared to deepen more than the 
left. All cultures were negative. Because of the 
improved postoperative course in the right eye, 
with far less synechial closure than the left, we 
believe drainage of the suprachoroidal effusion 
should be considered in patients with similar 
symptoms that require surgery. 

Unfortunately, the long-term efficacy of cy- 
cloplegics and, when necessary, a surgical 
deepening procedure could not be studied in 
these two cases. Within six months of the 
diagnosis of angle-closure glaucoma, both our 
patients died of complications of their underly- 
ing immune disorder. 

The bilateral acute angle-closure glaucoma in 
both of these patients with AIDS appeared to 
be secondary to ciliochoroidal effusions. There 
was no evidence for pupillary block, angle 
crowding (plateau iris), inflammatory sy- 
nechial closure of the angle, or a posterior 
space-occupying lesion. The response to cyclo- 
plegics and, in Patient 2, drainage of the 
suprachoroidal effusion supported this hy- 
pothesis. 

Angle-closure glaucoma secondary to choroi- 
dal effusion may be the initial feature of AIDS. 
When the other mechanisms of angle-closure 
glaucoma have been eliminated, aggressive 
treatment with cycloplegics and aqueous sup- 
pressants may be curative. If unsuccessful, 
iridectomy with drainage of suprachoroidal 
fluid should be considered. 
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Intraocular Lenses and Diabetes Mellitus 


John G. Sebestyen, M.D. 


I reviewed the records of 74 consecutive, 
unselected diabetic patients (91 eyes) who had 
cataract extraction with intraocular lens im- 
plantation. The retinopathy status remained 
unchanged in 79 eyes. Of the 12 in which 
retinopathy status changed, four eyes without 
previous retinopathy developed mild back- 
ground retinopathy, seven eyes that had had 
mild background retinopathy progressed to 
moderate background retinopathy, and one 
eye that had had background retinopathy de- 
veloped mild proliferative retinopathy. Sixty- 
four eyes (70.3%) achieved visual acuities of 
20/40 or better. The examination, photogra- 
phy, and photocoagulation treatment of the 
retina were not affected by the presence of an 
intraocular lens. 


THE LIFE EXPECTANCY Of diabetics in the Unit- 
ed States has increased in recent years as a 
result of improved medical management so 
that, at present, it is only mildly lower than that 
of the general population.’ Because diabetics 
have an increased prevalence of degenerative 
or age-related cataract,” a larger number of 
diabetics will reach the age when the cataracts 
will present visual problems that interfere with 
their normal life styles and activities. These 
patients will need cataract surgery. 

Since in recent years intraocular lens implan- 
tation has become a frequently used method of 
correcting aphakia in the United States, it is of 
interest to examine what effect, if any, intraoc- 
ular lenses have on diabetic retinopathy. 


Subjects and Methods 


I conducted a retrospective study of 74 con- 
secutive, unselected diabetic patients (91 eyes) 
who underwent cataract extraction with intra- 
ocular lens implantation. The cataracts were 
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either unilateral or, if bilateral, the visual acu- 
ity was significantly different in the two eyes 
(three lines or more on the Snellen chart). All 
patients were at least 55 years old, although no 
arbitrary lower age limit was set. There were 33 
men and 41 women. Because 17 patients later 
had an operation on the second eye, the study 
included a total of 91 eyes. All patients were 
told about the various modes of aphakic correc- 
tion, and they chose to have cataract operation 
with intraocular lens implantation. A detailed 
informed consent form was signed in every 
instance. 

The preoperative examination included a de- 
tailed medical history with particular attention 
to the mode of diabetic management. The ocu- 
lar examination consisted of determination of 
best corrected visual acuity, biomicroscopy, in- 
traocular pressure measurement, and ophthal- 
moscopy with the pupils dilated. Both direct 
and indirect ophthalmoscopes were used. The 
retinopathy status of the eye was determined. 
Intraocular lens implantation was offered only 
to those patients who had no diabetic retinopa- 
thy or only mild background angiopathy that 
consisted of a few microaneurysms, small 
round hemorrhages, small lipid deposits, and 
minimal or moderate macular edema. Implan- 
tation was suggested to those patients who had 
known abnormalities in the macula. Exclusion 
criteria were active background, preprolifer- 
ative, or proliferative retinopathy, rubeosis 
iridis, and neovascular glaucoma. Patients with 
any of the above mentioned complications of 
diabetes mellitus were not offered implantation 
as a means of aphakic correction. The only two 
exceptions were a patient whose proliferative 
retinopathy had been successfully treated with 
extensive laser photocoagulation six years be- 
fore cataract surgery and who exhibited no 
signs of reactivation in the intervening period, 
and another patient whose tight-looped, local- 
ized, peripupillary rubeosis had been un- 
changed for several years preoperatively. The 
follow-up periods ranged from six months to 
seven years. 

Surgical technique—lIntracapsular cryoex- 
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traction of the cataract was used in 38 eyes 
with the implantation of a rigid anterior cham- 
ber fixated intraocular lens (Choyce Mark IX); 
four eyes that had already undergone intra- 
capsular cataract extraction received secondary 
implants of the same type. Three eyes had 
intracapsular cataract extraction with iris- 
fixated intraocular lenses (Worst Medallion 
type). Forty-six eyes underwent planned extra- 
capsular extraction consisting of a large ante- 
rior capsulectomy, expression of the lens nu- 
cleus, and thorough clean-up of the lens cortex 
with an automated irrigation-aspiration ma- 
chine. The posterior lens capsule was polished 
only when deemed necessary, and was left 
intact in all cases. The posterior chamber lenses 
used had polymethylmethacrylate optics with 
either two or four positioning holes, and open- 
loop, flexible polypropylene haptics that were 
angled forward. Whenever possible the intra- 
ocular lenses were implanted in the capsular 
bag. The corneal endothelium was protected by 
the use of hyaluronic acid. The corneoscleral 
wound was closed with 9-0 or 10-0 nylon su- 
tures, and the knots of the sutures were buried. 
At the conclusion of the operation a subcon- 
junctival injection of 20 mg of gentamicin and 3 
mg of betamethasone was given. 

Follow-up examinations were performed one 
day, one week, three weeks, six weeks, two 
months, and six months after surgery. Postop- 
eratively all eyes received prednisolone acetate 
eyedrops four times a day, and an antibiotic 
ointment at bedtime for a minimum of four 
weeks. After this period prednisolone was de- 
creased to two times a day for another four 
weeks. Astigmatism was monitored by taking 
keratometer readings at each postoperative 
visit. If corneal astigmatism exceeded 2.5 diop- 
ters, the sutures at the steepest corneal meridi- 
an were cut, but this was never done before 
at least eight weeks postoperatively. Neo- 
dymium-YAG laser posterior capsulotomy 
was performed only where demonstrable pos- 
terior capsular thickening occurred in the visu- 
al axis that, in the examiner’s opinion, was 
responsible for decreasing visual acuity at least 
to 20/40 in the absence of macular abnormali- 
ties. 


Results 


There were no intraoperative or immediate 
postoperative complications in any of the eyes. 
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TABLE 1 
POSTOPERATIVE VISUAL ACUITIES 


VISUAL ACUITY CATARACT EXTRACTION 


INTRACAPSULAR INTRACAPSULAR 
WITH ANTERIOR WITH POSTERIOR EXTRACAPSULAR 


CHAMBER CHAMBER WITH IRIS 
LENS* LENS PLANE LENS 
20/20 to 20/40 31 32 2 
20/50 to 20/200 10 12 1 
20/300 to 5/20 0 3 0 


* Includes four eyes with secondary anterior chamber implants. 


Transient increases in intraocular pressure 
were observed postoperatively in a few pa- 
tients in both the anterior and posterior cham- 
ber intraocular lens groups. These were easily 
controlled with timolol maleate eyedrops, sys- 
temic acetazolamide, or with a combination of 
these drugs. There were no cases of wound 
dehiscence, delayed wound healing, or perma- 
nent postoperative glaucoma. 

Eight eyes in the posterior chamber lens 
group developed opacification of the posterior 
capsule requiring neodymium-YAG laser pos- 
terior capsulotomy from four to 14 months 
postoperatively. Postoperative visual acuities 
ranged from 20/20 to 20/300 (Table 1) with the 
exception of one patient whose visual acuity 
was only 5/200 because of the development of a 
pseudohole in the macula. The postoperative 
visual acuities were determined by the extent of 
the macular damage present. Cystoid macular 
edema developed in two eyes; in one it resolved 
spontaneously within a year and in the other it 
remained unresolved. 

Postoperatively, 12 eyes changed retinopathy 
status, seven in the intracapsular cataract ex- 
traction group and five in the extracapsular 
group (Table 2 ). Four eyes without previous 
retinopathy developed mild background reti- 


TABLE 2 
POSTOPERATIVE CHANGES IN RETINOPATHY 


CATARACT EXTRACTION RETINOPATHY 


BETTER WORSE 


Intracapsular with anterior chamber lens* 36 6 
Intracapsular with iris plane lens 2 1 
Extracapsular with posterior chamber lens 41 5 





* Includes four eyes with secondary anterior chamber 
implants. 
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nopathy, seven eyes that had mild background 
retinopathy progressed to moderate back- 
ground retinopathy, and one eye that had had 
background retinopathy developed mild prolif- 
erative retinopathy that was controlled with 
laser photocoagulation treatment. Four of these 
éyes had maculopathy; two of these responded 
favorably to laser photocoagulation treatment 
performed according to the protocol suggested 
by the Early Treatment Diabetic Retinopathy 
Study. The treatment consisted of sealing the 
leaking areas (identified by fluorescein angiog- 
raphy) and treating each microaneurysm in the 
posterior pole while leaving a 200-ym area 
around the fovea untreated. 

One patient suffered a cerebral vascular acci- 
dent resulting in cortical blindness. Another 
patient developed rubeosis iridis and neovas- 
cular glaucoma without activation of her reti- 
nopathy 15 months after intracapsular cataract 
extraction and anterior chamber lens implanta- 
tion. This was controlled by goniophotocoagu- 
lation and by the use of timolol, with an ulti- 
mate visual acuity of 20/100. 

Seven patients had age-related macular de- 
generation that led to impaired vision. There 
was one patient with preexisting peripheral 
corneal dystrophy that did not deteriorate 
postoperatively. No instances of cyclitic pupil- 
lary membrane, optic neuropathy, endophthal- 
mitis, or retinal detachment were observed in 
this series. 


Discussion 


Of 91 eyes, 64 (70.3%) achieved visual acui- 
ties of 20/40 or better. This is in close agreement 
with the results of Straatsma and associates’ 
who found similar visual acuities in 13 of 20 
patients (65%). Both in the present study and in 
that of Straatsma and associates, the relatively 
low percentage of patients who achieved such 
good visual acuity resulted from the presence 
of diabetic retinopathy or abnormalities of the 
retinal pigment epithelium in the macula. Clay- 
man, Jaffe, and Light* reported visual acuities 
of the same magnitude in 77 of 87 eyes (88.5%) 
in their diabetic patients. This difference in the 
results can be explained by several factors. 
First, age-related macular degeneration oc- 
curred in five of 87 eyes in the patients of 
Clayman, Jaffe, and Light, whereas it occurred 
in seven of 91 eyes in the present series. Sec- 
ond, there were two cases of cystoid macular 


edema. Third, a total of eight eyes had diabetic 
maculopathy. Fourth, intraocular lens implan- 
tation was actively suggested to those patients 
who were known to have macular abnormali- 
ties, such as loss of foveal reflex or retinal 
pigment epithelial mottling. 

The absence of image magnification and dis- 
tortion, functional vision that is readily avail- 
able, and the elimination of dependence on 
spectacles or on contact lens handling are the 
advantages of intraocular lens implantation. 
Patients who suffer from anatomic abnormali- 
ties of the central retina benefit most from the 
first point, and patients who are physically or 
mentally handicapped appreciate the latter 
two. Patients who have long-standing diabetes 
often have irregularities and abnormalities of 
the retinal pigment epithelium in the macular 
area. For these patients the intraocular lens 
with its minimal image magnification produces 
the smallest possible central or paracentral sco- 
toma after cataract extraction, thus restoring 
visual function to as close to normal levels as 
possible. 

Diabetic maculopathy causes retinal edema, 
retinal hemorrhages, lipid deposits, and retinal 
pigment epithelial abnormalities. All of these 
changes reduce central visual acuity, particu- 
larly when they occur in combination as so 
often happens. 

These pathologic findings may, in time, 
progress partly as a result of the progressive 
nature of diabetic eye disease and partly be- 
cause of the cataract operation.’ The possible 
development of preproliferative and prolifera- 
tive retinopathy, as well as of rubeosis iridis 
and neovascular glaucoma, make it necessary 
to view, photograph, and, when needed, treat 
the retina. Therefore, the question arises as to 
what extent the presence of an intraocular lens 
allows these procedures to be performed. 
Thompson, Kritzinger, and Roper-Hall® show- 
ed that good-quality fundus photographs and 
fluorescein angiograms can be obtained in the 
presence of iris-clip lens after intracapsular 
cataract extraction. Sebestyen and Wafai’ ob- 
tained similar results for anterior and posterior 
chamber lenses. Laser photocoagulation treat- 
ment did not present particular difficulties in 
cases where it became necessary. Charles’ indi- 
cated that, for cases of vitreous hemorrhage or 
traction retinal detachment or both in which 
the cataractous lens had to be removed, he 
regarded an extracapsular cataract extraction 
with a posterior chamber lens as the procedure 
of choice. 
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The high incidence of macular abnormalities 
in this series resulted from an effort to offer this 
treatment to those patients who would most 
benefit from it, provided they qualified for 
intraocular lens implantation by all other 
criteria. 

The deterioration of the retinopathy status in 
the operated on eyes of 11 patients coincided 
approximately in time with similar changes in 
the untreated fellow eye. Therefore, there was 
apparently no connection between intraocular 
lens implantation and progression of retinopa- 
thy. In the one patient who developed mild 
proliferative retinopathy the fellow eye re- 
mained unchanged. 

Rubeosis iridis and neovascular glaucoma 
occur most frequently during the first two 
months following cataract surgery.’ The patient 
in this series who developed neovascular glau- 
coma 15 months postoperatively cannot be ex- 
plained readily. Considering the length of time 
that elapsed between the surgery and the onset 
of neovascular glaucoma, there probably was 
no cause-and-effect relationship between the 
two events. 

It seems that for diabetic patients intraocular 
lens implantation in conjunction with cataract 
extraction carries approximately the same risks 
and same complication rate as it does for nondi- 
abetic patients. Diabetic retinopathy may enter 
an active phase after a long period of quies- 
cence. For this reason it is prudent to offer 
intraocular lens implantation only to those pa- 
tients who have mild or no retinopathy. 


Follow-up should be close, and the surgeon 
should be ready to treat with photocoagulation 
on observing activation of the retinopathy. Ac- 
curate examination and photographing of the 
retina is not substantially compromised by the 
presence of an intraocular lens. 
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Ulcerative Keratitis Associated With Contact Lens Wear 


Eduardo Alfonso, M.D., Sid Mandelbaum, M.D., Martin J. Fox, M.D., 
and Richard K. Forster, M.D. 


A review of 573 cases of ulcerative keratitis 
cultured at the Bascom Palmer Eye Institute 
from January 1977 through September 1982 
showed that 118 cases (21%) were associated 
with contact lens wear; of these, 64 were 
culture-positive. Of these culture-positive 
cases, 50 (78%) were caused by gram-negative 
bacteria, nine (14%) by gram-positive organ- 
isms, and two (3%) by fungal organisms. Of 
the 264 culture-positive ulcers not associated 
with contact lens wear, 119 (45%) were caused 
by gram-negative bacteria, 74 (28%) by gram- 
positive organisms, and 63 (24%) by fungal 
organisms. These statistically significant dif- 
ferences suggested that the organisms associ- 
ated with ulcerative keratitis within our geo- 
graphic region are modified by contact lens 
use. Pseudomonas was the organism most fre- 
quently isolated from ulcers associated with 
contact lenses and was responsible for nearly 
two thirds of the culture-positive cases. 


Most COMPLICATIONS of contact lens use 
have no long-term visual significance and re- 
solve when the contact lens or the lens care 
regimen is changed. Microbial keratitis, how- 
ever, is a serious complication that may result 
in permanent visual loss from corneal scarring. 
Although a corneal ulcer is an unusual compli- 
cation of contact lens use, many eyes are at risk 
because more than 18 million people had been 
fitted with contact lenses by 1983 (Montgomery 
Securities, unpublished data). Reported cases 
of contact-lens-related infectious keratitis have 
been increasing. ™” 

We analyzed 118 cases of contact-lens-related 
ulcerative keratitis seen at the Bascom Palmer 
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Eye Institute. We compared the microbiologic 
findings in this groùp to those in patients not 
using contact lenses who developed corneal 
ulcers during the same period. 


Subjects and Methods 


From the log of the Ocular Microbiology 
Laboratory at the Bascom Palmer Eye Institute, 
we identified all 573 cultures obtained from 
eyes with ulcerative keratitis between January 
1977 and September 1982. Review of corre- 
sponding clinical records indicated that 118 of 
these cultures were from patients wearing con- 
tact lenses at the time of onset of their symp- 
toms. Ninety-six (81%) of these patients were 
50 years of age or older. Eighty (68%) were 
aphakic. Eighteen (15%) were diabetic. Al- 
though a few patients were referred for cul- 
tures only, most were also treated at the 
Bascom Palmer Eye Institute. Most patients 
returned to the care of the referring ophthal- 
mologist within several weeks of initiation of 
treatment; therefore, long-term visual results 
were not readily available for many patients. 

Corneal cultures were performed by stan- 
dard, previously described techniques." Cor- 
neal scrapings, obtained with a platinum spat- 
ula, were directly inoculated on sheep blood 
agar, on chocolate agar maintained in a candle 
jar, and in thioglycolate broth, all incubated at 
37 C. Sheep blood agar and Sabouraud’s agar 
plates were also maintained at 25 C to enhance 
growth of fungi. Gram- and Giemsa-stained 
smears of scraped material were usually pre- 
pared. Cultures of eyelids and conjunctiva 
were generally obtained with a sterile cotton 
swab moistened in trypticase soy broth. In 
some cases, the contact lens and lens solutions 
were also cultured. 

A culture was considered positive when 
there was growth of 11 or more colonies of the 
same bacterial organism on two or more culture 
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TABLE 1 
CONTACT-LENS-RELATED CORNEAL ULCERS 





YEAR ULCERS 





RELATED TO CONTACT 





NO. LENSES 

CULTURED NO. % 
1977 67 13 19 
1978 69 10 14 
1979 107 22 21 
1980 114 21 18 
1981 104 25 14 
1982* 112 27 24 
Total 573 118 21 





* Through September. 


media or confluent growth on multiple “C” 
streaks on one solid medium. For fungi, growth 
of one or more colonies on two media or growth 
on one medium only confirmed by a positive 
smear was deemed a positive culture. Organ- 
isms were classified according to usual labora- 
tory criteria. 





Results 





Of the 573 corneal ulcers cultured from Janu- 
ary 1977 to September 1982, 118 (21%) occurred 


in patients using contact lenses. A year-by-year 
comparison of contact-lens-related corneal ul- 
cers and all ulcers appears in Table 1. 

Of the 118 eyes with contact lenses, 64 (54%) 
had culture-positive corneal ulcers. This per- 
centage was similar to that for ulcerative kerati- 
tis not related to contact lenses during the same 
period (58% or 264 of 455 cases). Nineteen cases 
in the contact-lens-related, culture-negative 
group were strongly suspected of being infec- 
tious on the basis of initial examination and 
course but had been treated with antibiotics 
elsewhere. It is possible that growth on culture 
media was suppressed by the topical antibiotics 
that had been administered before corneal 
scraping in these patients. With these 19 pa- 
tients omitted, 65% (64 of 99) of the contact- 
lens-related ulcers were culture-positive and 
35% (35 of 99) were culture-negative. 

Table 2 lists the isolates from the culture- 
positive eyes. Fifty of 64 (78%) culture-positive 
ulcers in patients using contact lenses were 
caused by gram-negative bacteria. Pseudomonas 
(almost always P. aeruginosa) was the most 
frequently cultured genus (64%; 41 of 64 cases). 
Proteus and Serratia were causative organisms 
in three cases each. Gram-positive organisms 
accounted for 14% (nine of 64 cases) of the 
positive cultures. Staphylococcus aureus caused 
approximately 8% (five of 64 cases) of infec- 
tions, and streptococcal species about 5% 
(three of 64 cases). Fungi were isolated in only 


TABLE 2 
ORGANISMS ISOLATED FROM CORNEAL ULCERS 


Ő 


ORGANISMS 


EYES 





WITH CONTACT LENSES 


WITHOUT CONTACT LENSES 


% NO. % 


eee ss 


Gram-negative organisms 
Pseudomonas aeruginosa 40 


Other Pseudomonas sp. 1 
Proteus mirabilis 3 
Proteus morganii 0 
Serratia marcescens 3 
Other 3 
Gram-positive organisms 
Staphylococcus aureus 5 
Streptococcus sp. 3 
Other 1 
Fungi 
Fusarium sp. 1 
Other 1 
Mixed 3 
Total 64 


62.5 73 27.6 
1.6 4 1.5 
4.7 7 a 

0 2 0.8 

4.7 8 3.0 
4.7 25 9.5 
7.8 48 18.2 
4.7 22 8.3 
1.6 4 1.5 
1.6 48 18.2 
1.6 15 5.7 
4.7 8 3.0 
100.0 264 100.0 
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TABLE 3 
COMPARISON OF CULTURE RESULTS IN PATIENTS 
WITH AND WITHOUT CONTACT LENSES 








CULTURE RESULTS PATIENTS WITH PATIENTS WITHOUT 
CONTACT LENSES CONTACT LENSES 
NO. % NO. % 
Negative 540f 118 46 191 or 455 42 
Positive 64 of 118 54 264 of 455 58 
Gram-negative 50 of 64 78 119 of 264 45 
Gram-positive 9of 64 14 74 of 264 28 
Fungal 2o0f 64 3 63 of 264 24 
Mixed Sof 64 5 8 of 264 3 





two cases. Three cultures were mixed, consist- 
ing of both gram-positive and gram-negative 
species. 

By contrast, only 45% (119 of 264 cases) of 
culture-positive ulcers in patients not using 
contact lenses were caused by gram-negative 
bacteria. Gram-positive organisms accounted 
for 28% (74 of 264 cases) and fungi for 24% (63 
of 264 cases) of the ulcers in this group. A 
comparison with the isolates in patients with- 
out contact lenses (Table 3) showed that the 
percentage of gram-negative infections was 
higher in those with contact lenses (78% vs 
45%, P<.001 by a two-tailed Fisher’s Exact 
Test). The percentages of ulcers caused by 
gram-positive bacteria or fungi were lower in 
patients using contact lenses than in patients 
without contact lenses (P<.001). No organisms 
were found to be more common during any 
particular period. 

An analysis of culture results relative to the 
type of contact lens used showed that except 
for therapeutic lenses, there were no statistical- 
ly significant differences among hard lenses, 
daily-wear soft lenses, and extended-wear soft 
lenses in terms of percentage of positive cul- 
tures or frequency of gram-negative infections. 
Positive cultures were obtained from all seven 
patients using extended-wear soft lenses for 
therapeutic purposes. Three of these ulcers 
were caused by gram-negative organisms, 
three were caused by gram-positive organisms, 
and one was mixed. 

At the time of onset of their ulcers, 11 of 113 
patients (10%) were using hard contact lenses. 
The others were using soft contact lenses: 45% 
(51 of 113 patients) daily-wear lenses, 34% (38 
of 113 patients) extended-wear lenses for re- 
fractive purposes (all but one aphakic), and 
11% (13 of 113 patients) therapeutic extended- 
wear lenses. In five cases, the type of contact 


lens used was not noted in the medical record. 
Sixty-nine of these 113 patients (615) had used 
contact lenses less than one year. 

Complete information regarding contact lens 
care was not available in many charts. In some 
cases, the patient was sterilizing the contact 
lenses improperly or had recently inserted an 
unsterilized contact lens. A few patients with 
extended-wear lenses gave histories of recent 
contact lens manipulation. In most cases in 
which information was available, however, nei- 
ther patient nor physician was able to identify 
any unusual occurrence just before develop- 
ment of the ulceration. 





Discussion 





This study indicated that the distribution of 
microbial organisms associated with corneal 
ulcers in contact lens wearers differed from that 
in patients within the same geographic area 
and time period who did not use contact lens- 
es. Although 119 of 264 (45%) culture-positive 
ulcers in patients not using contact lenses were 
caused by gram-negative organisms, 50 of 64 
(78%) contact-lens-related ulcers were caused 
by gram-negative organisms. In South Florida, 
fungi are a common cause of corneal ulcers; 
between 1978 and 1982 fungi were isolated 
from 63 of 264 (24%) ulcers not related to 
contact lenses. Yet, during the same period, 
only two of 64 (3%) ulcers in patients using 
contact lenses were caused by fungi. These 
statistically significant differences indicate that 
contact lens use modifies the spectrum of mi- 
crobial keratitis found in the general popula- 
tion in our geographic area. 

Gram-negative organisms were found to pre- 
dominate whatever type of contact lens used. 
We found no statistically significant differences 
between the percentages of gram-negative ul- 
cers found with hard contact lenses vs daily- 
wear or extended-wear soft contact lenses. This 
propensity of gram-negative corneal ulcers, 
particularly those caused by Pseudomonas, to 
develop in contact lens users has been previ- 
ously noted.*! Pseudomonas organisms survive 
well in the moist environment offered by con- 
tact lens cases and solutions. Pseudomonas or- 
ganisms have been recovered from the distilled 
water used to prepare saline solutions and from 
the containers used to store them.’ In a group 
of patients described by Wilson, Schlitzer, and 
Ahearn,’ the serologic subtypes of the Pseu- 
domonas organisms isolated from the corneal 
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ulcer and those isolated from the contaminated 
solution were identical, indicating cross- 
contamination. 

Although Pseudomonas organisms adhere 
poorly to intact corneal epithelium or exposed 
_ corneal stroma, they adhere well to the edges 
of injured epithelium.” The insertion, remov- 
al, and wear of contact lenses provide many 
opportunities for damage to the corneal epithe- 
lium from trauma and hypoxia. Using a contact 
lens or solution contaminated with Pseudomo- 
nas thus provides a potent combination of 
source and point of entry into the cornea. 

The frequency of virulent bacteria (especially 
Pseudomonas) as a cause of contact-lens-related 
corneal ulcers emphasizes the need for prompt 
institution of appropriate antibiotic therapy in 
cases of suspected infectious keratitis. The fre- 
quent use of fortified topical antibiotics and the 
subconjunctival administration of antibiotics 
are discussed in detail elsewhere.“ All too 
many patients in this series were referred after 
progression of the keratitis while they were 
using infrequently administered, nonfortified 
antibiotics. 

The relative risk of extended-wear vs daily- 
wear lenses in regard to corneal infections is 
uncertain. It has been theorized that the less 
frequent handling required by extended-wear 
lenses might result in less surface contamina- 
tion and thus fewer corneal infections than 
occur with the more frequently manipulated 
daily-wear lenses. Alternatively, the long peri- 
ods between sterilization of extended-wear 
lenses could increase the risk of infectious kera- 
titis should a contact lens become contaminat- 
ed. Because the relative frequencies of different 
types of contact lens wear in the population at 
risk could not be determined from this retro- 
spective study, we cannot answer the question 
of incidence. It is clear from this series, howev- 
er, that infectious keratitis is a complication of 
both daily-wear and extended-wear lenses in 
both myopic and aphakic patients. 

In patients using extended-wear soft lenses 
for therapeutic purposes, equal numbers of 
ulcers were caused by gram-positive and gram- 
negative organisms. Therapeutic soft lenses are 
generally fitted for ocular surface abnormali- 
ties. It is reasonable to expect these eyes to be 
more susceptible to infection because of their 
underlying abnormalities. This may explain the 
higher incidence of the less virulent gram- 
positive organisms in this group compared to 
other contact lens users in this series. 

Of the contact-lens-related corneal ulcers in 


this series, 46% (54 of 118) were culture- 
negative by our criteria. This was similar to the 
percentage of culture-negative ulcers in pa- 
tients not using contact lenses during the same 
period (42% or 191 of 455 ulcers). In some of 
these patients, topical antibiotics administered 
previously may have suppressed microbial 
growth on nutrient media. Other culture- 
negative cases probably involved noninfectious 
inflammatory infiltrates, which may be difficult 
to differentiate clinically from infectious kerati- 
tis. Our tendency to obtain cultures in suspi- 
cious cases undoubtedly contributed to the 
number of negative cultures. 

This is the largest series of contact-lens- 
related corneal ulcers reported to date. A re- 
cent report from Wills Eye Hospital! found a 
similar ratio of culture-positive to culture- 
negative cases. Galentine and associates" iso- 
lated gram-negative organisms from 48% (14 of 
29) of their culture-positive cases compared to 
78% (50 of 64) in this series. They noted a much 
higher percentage of staphylococcal ulcers than 
we did, 39% (11 of 29) of their culture-positive 
cases compared to 8% (five of 64) of ours. 
Geographic variations have been reported in 
the organisms isolated from corneal ulcers"; 
similar geographic considerations may apply to 
ulcers associated with contact lenses. A com- 
parison between the organisms isolated from 
contact-lens-associated ulcers and ulcers in pa- 
tients not using contact lenses was not provid- 
ed by Galentine and associates, however. 

Two thirds of the patients whose ulcers we 
cultured had worn their contact lenses for one 
year or less. This observation, however, does 
not allow us to predict when patients with 
contact lenses are likely to develop corneal 
ulcers. Others have pointed out that the risk of 
infection does not appear to decrease with 
time; it may actually increase because a lax 
attitude about hygiene develops and the pa- 
tient has less frequent examinations. 

In recent years, approximately one of four 
corneal ulcers cultured at the Bascom Palmer 
Eye Institute has been related to the use of 
contact lenses. There has been a gradual in- 
crease in contact-lens-related ulcerative kerati- 
tis during the past few years, presumably be- 
cause of the increased use of contact lenses. 
The incidence of this problem cannot be deter- 
mined in a retrospective series such as this one 
since the size of the population at risk cannot 
be identified. Prospective studies have report- 
ed corneal ulcers in 0 to 4% of patients with 
extended-wear soft contact lenses." Relative- 
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ly few patients have been followed up prospec- 
tively, however. Patients prospectively studied 
may be more carefully selected and monitored 
than the average contact lens user. Extrapolat- 
ing data obtained from this group to the gener- 
al population, therefore, may not be valid. 
Because it has been estimated that more than 18 
million people in the United States have been 
fitted with contact lenses, a large number of 
eyes are at risk even if the incidence of corneal 
ulceration is low. Recent advertising directed at 
consumers, the tendency of the public to con- 
sider contact lenses as appliances rather than 
medical devices, and the increased availability 
of contact lenses through retail outlets such as 
department stores may further increase the 
population at risk for this complication. 
Ophthalmologists have an obligation to warn 
their patients using or considering contact lens- 
es of this potential problem and to stress the 
necessity of meticulous hygiene and prompt 
evaluation of an uncomfortable eye. Prompt 
and aggressive antibiotic therapy should be 
initiated pending culture results if infectious 
keratitis is a possibility, because the highly 
virulent organisms isolated in this clinical set- 
ting may cause rapid and irreversible damage. 
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Association of Fungi With Extended-Wear Soft Contact 
Lenses 





L. A. Wilson, M.D., and D. G. Ahearn, Ph.D. 


Fungi were isolated from 11 extended-wear 
soft contact lenses. In two cases, fungi had 
penetrated through the contact lens and the 
same fungus was cultured from corneal ulcers. 
In four cases, fungal growth on and in the soft 
contact lens matrix was associated with con- 
junctivitis and punctate fluorescein staining of 
the corneal epithelium. 


ALTHOUGH FUNGAL invasion of soft contact 
lenses has been noted by several investigators, 
such occurrences have been considered uncom- 
mon.'* Berger and Streeten! reported two in- 
stances of fungal invasion of aphakic contact 
lenses and reviewed 16 other cases from the 
literature. Both heat and cold sterilization pro- 
cedures were used to disinfect contact lenses 
worn for cosmetic purposes, aphakia, or unspe- 
cified reasons. None of these cases involved 
infection of the eye. In two instances, fungi 
were isolated from therapeutic soft contact 
lenses and from corneal ulcers that developed 
during treatment for other abnormalities.*® Al- 
though in neither case was it established 
whether the fungus first invaded the contact 
lens or the cornea, Yamamoto and associates’ 
suggested that the soft contact lens was the 
first to be invaded. 

We reviewed the occurrence of fungi in 
extended-wear lenses from selected patients of 
the contact lens service at the Emory University 
School of Medicine from January 1980 through 
July 1985. Two patients developed fungal cor- 
neal ulcers associated with contaminated con- 
tact lenses. 
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Case Reports 


Case 1 

A 62-year-old man, who had worn aphakic, 
79% water-content lenses (Lidofilcon B) for 
more than two years, with cleaning and disin- 
fection in the clinic on a 90-day basis, devel- 
oped an irritated left eye 75 days after the last 
cleaning of the lens. A fuzzy white growth was 
observed on the anterior surface of the contact 
lens, and a 2-mm paracentral corneal epithelial 
defect with an anterior stromal infiltrate was 
present immediately beneath the fuzzy growth 
on the contact lens. Hyphal elements were 
observed in scrapings of the cornea and in 
sections of the soft contact lens. Fusarium verti- 
cilloides was cultured from both sources. A 5% 
suspension of natamycin eyedrops, instilled 
hourly for ten days, successfully arrested the 
infection. A residual paracentral stromal infil- 
trate did not affect visual acuity. When the 
patient resumed contact lens wear after one 
month, his corrected visual acuity (20/25) was 
the same as that before the infection. 


Case 2 

A 46-year-old woman, who had worn a 79% 
water-content soft contact lens with a six- 
month replacement cycle for more than three 
years, developed tearing and an irritated eye 
four months after replacement. A tan-colored, 
microfungal colony on the aphakic soft contact 
lens overlay a corneal epithelial defect charac- 
terized by an opaque, gray infiltrate with a 
septate border. Curvularia lunata was isolated 
from the contact lens and from scrapings of the 
cornea. The eye responded successfully to topi- 
cal natamycin administered hourly for seven 
days. Visual acuity (20/25) was not impaired, 
and contact lens wear was resumed two weeks 
after natamycin treatment was stopped. 
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Cases 3 to 6 

Four patients who complained of pain and 
blurred vision with extended-wear lenses 
showed nonspecific conjunctival hyperemia 
and punctate staining of the corneal epithelium 
with fluorescein dye. On culturing all contact 
lenses yielded fungi (Table). The appearance of 
the fungi in the contact lens varied from a 
slightly elevated, nodular deposit to a lens 
infiltrate that appeared mycelial. In each case, 
the keratoconjunctivitis disappeared without 
treatment within a few days after the patient 
stopped wearing contact lenses. 


Cases 7 to 11 

Five patients noticed spots that resisted 
cleaning on their contact lenses. Several of 
these spots reportedly enlarged 1 to 2 mm over 
a three-to four-day period while the contact 
lens was in the eye. Under slit-lamp examina- 
tion, the spots appeared as gray filamentous 
infiltrates of the contact lens matrix. No irrita- 
tion or complaint other than blurred vision was 
made by these patients. Two patients continued 
to wear these contact lenses until they were 
removed at the Emory Clinic. 





Material and Methods 





The extended-wear lenses were collected 
from patients during their visits to the clinic on 


the basis of complaints about “eye irritation,” 
spots, or cloudy vision. The contact lenses were 
examined visually and microscopically, and 
those with observed or suspected fungal de- 
posits were selected for further examination. 
Sections of all contact lenses were inoculated 
onto Sabouraud’s dextrose agar with 0.5% chlo- 
ramphenicol for isolation of fungi. Fungi were 
identified by standard morphologic criteria. 





Results 





Patients 1 and 2 had fungal keratitis (Table). 
In both cases, the fungus isolated from the 
corneal ulcer appeared to have penetrated the 
exterior surface of the contact lens first and 
then proceeded to grow through the contact 
lens to the cornea. Before the development of 
keratitis neither patient had used topical corti- 
costeroids. Except for the fungal growth, nei- 
ther contact lens appeared to have suffered 
physical damage. The red, irritated eyes of four 
patients (Cases 3 to 6) healed within ten days 
without treatment other than cessation of con- 
tact lens wear. Berger and Streeten’ described 
two similar cases. The punctate epithelial kera- 
titis in Cases 3 to 6 may have been caused. by 
fungal toxins from the growth in the soft con- 
tact lenses. The remaining patients, those with 
visible lens deposits, had obvious fungal colo- 
nies on or in their contact lenses but no evident 


TABLE 
ASSOCIATION OF FUNGI WITH EXTENDED-WEAR SOFT CONTACT LENSES 
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PATIENT CLINICAL FINDINGS WATER CONTENT OF 
NO. CONTACT LENS (%) 
1 Corneal ulcer 79 
2 Corneal ulcer 79 
3 Irritation 71 
4 Irritation 79 
5 Irritation Unknown 
6 Irritation 71 
7 Cloudy lens 79 
8 Cloudy lens 55 
9 Cloudy lens Unknown 
10 Cloudy lens 71 
11 Cloudy lens 71 


Triethanol ammonium chloride 
plus thimerosal’ 


DISINFECTION METHOD FUNGUS 
Heat* Curvularia lunata 
Heat* Fusarium verticilloides 
Heat* C. lunata 

Chlorhexidine and thimerosal* Cladosporium and Penicillium 

Heat* Cladosporium 
Heat* Fusarium 
Heat* Acremonium 

Hydrogen peroxide’ Cladosporium cladosporoides 


Unknown C. cladosporoides 
Heat* Aspergillus 
Aureobasidium pullulans 
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* Disinfection usually done during office visits. 
t Disinfection by patient at 14-day intervals. 
t Disinfection by patient done daily. 
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ocular irritation. None of these patients was 
aware that the spots that resisted cleaning were 
fungal colonies. In these cases, the fungal hy- 
phae had apparently not penetrated through 
the posterior surface of the contact lenses. 
Aureobasidium pullulans (Case 11) was present 
in the matrix of a single contact lens but was 
not evident on the contact lens surface by 
microscopic examination or by culture with a 
swab. This extended-wear lens reportedly had 
been disinfected daily. The fungus was isolated 
in culture from an interior section of the contact 
lens. 





Discussion 





Our study of 11 contaminated contact lenses, 
two of which were associated with corneal ul- 
cers, came from a relatively small study group 
of approximately 450 patients with extended- 
wear lenses. Other patients in this group, aside 
from the 11 that we observed, could have had 
undetected fungal growth on contact lenses 
removed for replacement. Consequently, we 
cannot determine the incidence of fungal con- 
tamination for extended-wear lenses, although 
we suspect that it is between 2% and 5% in our 
geographic area. 

Because there are apparently no normal fun- 
gal flora of the eye,’* fungal contamination of 
soft contact lenses is most often related to 
improper hygiene or to poor cleaning and dis- 
infection practices. However, accidental con- 
tamination from the exterior environment 
seems to have been the most probable source of 
the fungi found in the contact lenses we exam- 
ined. Neither heat nor cold sterilization ap- 
peared to be a primary factor because the fungi 
apparently invaded the contact lenses while 
they were being worn. Still, heat or cold disin- 
fection may be ineffective, allowing continued 
growth of fungi established in the contact lens 
matrix. Pitts and Krachmer’ found that approx- 
imately 34% of 29 patients with daily-wear soft 
contact lenses had lens cases that on culture 
yielded microorganisms after heat disinfection. 


In our study, cold disinfection was apparently 
ineffective against Aureobasidium pullulans and 
Cladosporium cladosporoides within the contact 
lens matrix. Penley and associates” indicated in 
a laboratory study that the currently recom- 
mended ten-minute period for disinfection of 
contact lenses with hydrogen peroxide could be 
insufficient for certain fungi. Since extended- 
wear lenses are usually disinfected infrequent- 
ly, we recommend that they be examined peri- 
odically for fungi with biomicroscopy and that 
they be disinfected with heat or with 3% hydro- 
gen peroxide for 45 minutes. 
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Incidence of Moraxella Conjunctival Infection 
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Regis P. Kowalski, M.S., and Jean C. Harwick, M.D. 


Thirty-three cases of Moraxella conjunctival 
infection, many incorrectly diagnosed as Chla- 
mydia, epidemic keratoconjunctivitis, and 
herpes simplex infections, were confirmed by 
bacterial cultures and Giemsa staining during 
a one-year period. Although Moraxella con- 
junctivitis is associated with adolescent girls, 
13 of our 27 female patients with Moraxella 
infection (48%) were 20 years or older. Al- 
though corneal involvement, preauricular ade- 
nopathy, and ocular nodules are not classically 
associated with Moraxella conjunctivitis, these 
symptoms were present in 15 cases (45%). 


AN OFTEN-OVERLOOKED Causative agent in fol- 
licular conjunctivitis is Moraxella, a pathogen 
that many clinicians associate primarily with 
the infirmed and the aged. 

Moraxella, a gram-negative diplobacillus, was 
first characterized by Morax’ in Europe in 1896. 
Ocular Moraxella infections have been reported 
from Japan’, from Pakistan? and from several 
distinct geographic areas in the United States.*" 

Grayson’ described Moraxella as an agent that 
may cause chronic follicular conjunctivitis in 
adolescent patients, usually in the southwest- 
ern United States. Fedukowitz, Alterman, and 
Newman? confirmed this notion with a report 
on two decades of Moraxella ocular infections in 
New York. 

Our ophthalmic microbiology laboratory had 
never observed a high incidence of Moraxella 
conjunctivitis. Our current report presents 33 
cases, many of which were incorrectly diag- 
nosed as viral or chlamydial infections. 
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Subjects and Methods 





During a one-year period from January to 
December 1984, 39 patients were identified as 
having Moraxella infections on the basis of ei- 
ther positive bacterial cultures or Giemsa 
stains. The retrospective clinical diagnoses in- 
cluded 33 cases of conjunctival infection and 
six cases of corneal infection. 

The patients were examined at the Eye and 
Ear Hospital, Pittsburgh, Pennsylvania, at local 
University of Pittsburgh Health Center oph- 
thalmic clinics, or were referred to our labora- 
tory for tests by ophthalmologists in the com- 
munity. Patients examined at these areas were 
not tested routinely for all external infectious 
agents. 

Bacterial cultures were obtained routinely in 
most external disease cases. Bacterial cultures 
were obtained by applying separate broth- 
moistened cotton-tipped applicators to both 
conjunctiva and eyelids and streaking the ap- 
plicators on tryptic soy agar with 5% sheep 
blood and mannitol salt agar plates. 

All bacterial cultures were assessed for path- 
ogens daily for five days, and Moraxella antimi- 
crobial sensitivities (Kirby-Bauer disk diffusion 
method) were performed on Mueller-Hinton 
supplemented with 5% sheep blood plates. 

The diagnosis of viral infections was based 
on several factors; the patients’ history and 
clinical findings were often supportive, but 
conjunctival cytologic findings on Giemsa 
stain, cultures to rule out bacterial infection, 
and positive viral cultures often confirmed the 
diagnosis. 

The diagnosis of chlamydial infection was 
based on the patient’s symptoms and support- 
ed by characteristic conjunctival cytologic 
findings, the observation of inclusion bodies 
on Giemsa stain, normal flora on bacterial cul- 
ture, and positive chlamydial cultures. 

Conjunctival smears for Giemsa and Gram 
stains were performed at all ophthalmic clinical 
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TABLE 


DIAGNOSES AT REFERRAL IN 33 CASES OF 
MORAXELLA CONJUNCTIVAL INFECTION 








DIAGNOSES CASES 
NO. % 

Nonspecific conjunctivitis 7 21 
Chronic follicular conjunetivitis (possible 

chlamydial infection) 7 21 
Bacterial conjunctivitis 6 18 
Viral conjunctivitis 5 15 
Blepharoconjunctivitis 3 9 
Viral conjunctivitis with scleral nodule 2 6 
Nonspecific conjunctivitis with scleral 

nodule 1 3 
Episcieritis/phiyctenulosis with 

scleral nodule I 3 





areas and then examined on the day of receipt 
at our ophthalmic laboratory. 





Results 





We obtained Moraxella identifications in only 
39 of 1,614 cultures submitted to our laboratory 
in the one-year study period. The Table lists the 
diagnoses at referral of 33 cases of Moraxella 
conjunctival infection. There were also six Mo- 
raxella corneal infections. The diagnosis of Mo- 
raxella infection required either a positive bac- 
terial culture (Fig. 1) or identification of the 
classic brick-shaped diplobacilli øn conjuncti- 
val smears (Fig. 2). 





Fig. 1 (Kowalski and Harwick). Moraxella colonies 
on a blood agar plate from conjunctival and eyelid 
cultures after 48 hours of incubation at 37 C. 





Of the 33 patients, 18 had both bacterial 
cultures and smears performed; in nine cases 
cultures and smears were positive for Morax- 
ella; seven had positive cultures and negative 
smears; and two had positive smears and nega- 
tive cultures. The remaining 15 were diagnosed 
on the basis of one test; 14 had positive cultures 
with no smears and one had a positive smear 
with no culture. 

Staphylococcus aureus was also isolated in six 
of the 33 cases (18%) No other bacterial patho- 
gens were isolated. 

The smears demonstrated a moderate to 
strong polymorphonuclear cell response and a 
slight to equally strong mononuclear cell re- 
sponse. No chlamydial inclusion bodies were 
observed. 

The Moraxella isolates were not routinely 
speciated. Isolates which were speciated were 
oxidase- and catalase-positive, did not grow on 
McConkey agar, and were negative for sugar 
fermentation, gelatinase, and nitrate red- 
uctionase. Colonies appeared on the blood agar 
plates within 45 hours. This growth was less 
than 2 mm in size, slightly dry in appearance, 
umbonate in elevation, and slightly undulated 
on the margins. The slow, fastidious growth of 
Moraxella resulted in many unsuccessful antibi- 
Otic sensitivity tests. Successful tests showed 
complete susceptibility to all topical ocular an- 
tibiotics. These characteristics did not identify 
any particular Moraxella species.* 

Conjunctival cultures were negative for viral 
and chlamydial isolation in eight and five 
cases, respectively. 

The 33 patients included 27 females (13 more 
than 20 years of age) and six males (two more 





Fig. 2 (Kowalski and Harwick). Moraxella diplo- 
bacilli from conjunctival scraping (Giemsa, x 100). 
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Fig. 3 (Kowalski and Harwick). Follicular conjunc- 
tivitis caused by Moraxella infection. 


than 20 years of age). The medical record charts 
noted that a predominant follicular and papil- 
lary response was present in 17 (52%) and 18 
(55%) of the cases, respectively (Fig. 3). Corne- 
al involvement, noted in six cases, consisted of 
punctate keratopathy (four cases) and subepi- 
thelial infiltration (two cases). Preauricular ad- 
enopathy was present in seven cases. Bilateral 
findings were present in 22 (66%) of the pa- 
tients. 

Three children and one adult had unilateral 
temporal ocular nodules. One of the children, a 
7-year-old girl, had mild conjunctival injection 
and a scleral nodule in her left eye. A clinical 
diagnosis of episcleritis and phlyctenulosis was 
made. The temporal nodule proved to be 
culture-and smear-positive for Moraxella. 

No racial predilection was noted: whites and 
blacks were affected equally (15 whites and 14 
blacks; race was unknown in four cases). The 
patients’ chief complaints were mucopurulent 
discharge (25 cases, 76%), crusting of the eye- 
lashes in the morning (23 cases, 70%), itching 
(13 cases, 39%), redness (11 cases, 33%), irrita- 
tion, soreness, or pain (eight cases, 24%), burn- 
ing sensation (six cases, 18%), epiphora (six 
cases, 18%), photophobia (four cases, 12%), 
eyelid edema (two cases, 6%), and blurred 
vision (one case, 3%). The duration of symp- 
toms before examination ranged from one day 
to five months with an average of 30 days. 





Discussion 





The differential diagnosis of chronic follicular 
conjunctivitis includes viral, chemical, and 


toxic reactions and Chlamydia and Moraxella 
infections. 

The misdiagnosis of a Moraxella-induced 
chronic follicular conjunctivitis as a chlamydial 
infection can have untoward social repercus- 
sions. Several patients with Moraxella chronic 
follicular conjunctivitis were referred with a 


diagnosis of Chlamydia on the basis of clinical _ i 


symptoms, their ages, and duration of disease. 

The clinical differentiation of viral from Mo- 
raxella chronic follicular conjunctivitis may be 
difficult. Of the 33 patients, 11 were initially 
thought to have viral infections or had symp- 
toms consistent with viral infections, such as 
preauricular adenopathy, punctate staining of 
the cornea, or the appearance of subepithelial 
infiltrates. 

Moraxella conjunctivitis correctly diagnosed 
clinically as bacterial conjunctivitis generally 
involved a papillary response, conjunctival in- 
jection, and no significant corneal involvement 
or preauricular adenopathy. 

The wide spectrum of ocular abnormalities 
and clinical manifestations of Moraxella con- 
junctivitis stresses the need for ophthalmolo- 
gists to consider Moraxella in the differential 
diagnosis of follicular conjunctivitis. 

We could not find any reports in which scleral 
nodules were noted with Moraxella infection. In 
four of our cases, however, scleral nodules 
were noted near the lateral canthus, a location 
usually associated with Moraxella infection. 
These nodules may represent another manifes- 
tation of Moraxella ocular infection although 
excisional biopsies for pathologic study were 
not performed. 

Thygeson and Kimura‘ reported that the cor- 
nea is involved with Moraxella conjunctivitis 
when S. aureus complements the infection. Of 
the six cases in which S. aureus was isolated, 
only one exhibited tiny subepithelial staining. 
Thygeson and Kimura also noted that Moraxella 
infection coupled with S. aureus can develop 
into marginal blepharitis. One case of bleph- 
aroconjunctivitis may have fit this description. 

Although Moraxella is essentially sensitive to 
all conventional topical ocular antibiotics, most 
of our patients were treated with topical sulfa 
drugs for seven to ten days. Because Moraxella 
can cause long-term problems, clinicians 
should stress the importance of continuing the 
full regimen of prescribed medication. Several _ 
patients in our study discontinued the sulfa. 
eyedrops after several days of treatment, with | 
resultant recurrence of symptoms and prolon- 
gation of their ocular problems. Bailliart and- 
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Tillé’ reported a case of Moraxella infection that 
persisted for over ten years and resulted in 
thickening and ectropion of both upper and 
lower eyelids. 

One 35-year-old woman was treated success- 
fully with topical tobramycin for one week. Our 
laboratory has recommended this treatment in 
other Moraxella infections. Although we recom- 
mend laboratory testing, the use of tobramycin 
may differentiate Moraxella from Chlamydia 
chronic follicular conjunctivitis. Chlamydia or- 
ganisms should not respond to one week of 
tobramycin treatment whereas Moraxella organ- 
isms would. 

Previous reports suggested that Moraxella 
conjunctivitis may be a warm-weather problem 
that afflicts predominantly adolescent girls and 
specific populations. We found that Moraxella 
can cause ocular infections during cold and 
warm seasons and that it afflicts adults as well 
as adolescents. Although Moraxella infection 
may show a predilection for females (27 of 33 
cases), we observed no racial preference. 

Epidemiologically, there were no indications 
of interaction between any of the patients. One 
patient is an employee of our hospital and 
worked with this condition for several months 
without spreading it to other employees. Our 
data and the data of Mitsui, Hinokuma, and 
Tanaka,’ which indicated that only 195 cases of 
symptomatic Moraxella conjunctivitis devel- 
oped from 941 Moraxella isolations in Japan, 
indicate that Moraxella can be a selective patho- 
gen, causing clinical disease in certain hosts. 

Another possibility is that some of these 
cases may be from mini-epidemics in our area, 
and that only these patients were brought to 
our attention. This was supported by one girl’s 
statement that students with similar symptoms 
were sent home from school with ‘‘pink-eye.” 

Follicular conjunctivitis can be diagnosed 


and treated early. Simple laboratory tests such 
as Giemsa stain or routine bacterial cultures 
can often help diagnose Moraxella infection, 
sparing patients the prolongation of symp- 
toms, the expense of viral or chlamydial cul- 
tures, and the possible social ramifications of a 
diagnosis of venereal disease. 
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Ocular Rosacea in Blacks 





David J. Browning, M.D., George Rosenwasser, M.D., and Miguel Lugo, M.D. 


In three black men (57, 64, and 61 years old) 
with the ocular manifestations of rosacea, the 
diagnosis was not initially suspected because 
the pathognomonic skin changes of rosacea 
were obscured by the skin hyperpigmentation. 
Ocular involvement ranged from blepharitis 
and conjunctival hyperemia to sight- 
threatening problems such as corneal neovas- 
cularization, thinning, ulceration, and perfo- 
ration. Treatment with oral tetracycline and 
topical corticosteroids appeared to be as effec- 
tive in these patients as in previously de- 
scribed white patients. 


ROSACEA Is A disease of skin and eyes that is 
widely underdiagnosed by ophthalmologists.’ 
In the ophthalmic literature it is generally de- 
scribed as a disease affecting whites. The most 
recent review cast doubt on whether rosacea 
occurs in blacks.” We describe three black pa- 
tients with the typical manifestations of ocular 
rosacea and suggest that the diagnosis is often 
missed because racial pigmentation obscures 
the characteristic facial skin changes. 





Case Reports 





_ Case 1 


This 57-year-old black man was referred to 
the Durham Veterans Administration Hospital 
because of left corneal perforation. 

His right eye had been enucleated four years 
previously with the clinical diagnosis of painful 
phthisical eye of unknown cause. The patho- 
logic specimen, evaluated at the Armed Forces 
Institute of Pathology, showed a central corneal 
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perforation with surrounding ulceration and. _ 
hypopyon, acute iritis, and cataract. BSS 

Three days before admission he had gone tò > 
another hospital with a corneal perforation of o 
the left eye. Cultures of corneal scrapings grew 
no organisms. A complete blood cell count, 
serum electrolytes, erythrocyte sedimentation 
rate, and serum uric acid, total protein, lactate 
dehydrogenase, serum glutamic oxaloacetatic 
transaminase, creatinine phosphokinase, and 
alkaline phosphatase levels were normal. A 
rheumatoid factor titer was 1:10. A chest film 
showed changes of chronic obstructive pulmo- 
nary disease with interstitial infiltrates of the 
superior segment of the right lower lobe. The 
patient was treated with topical antibiotic eye- 
drops and a therapeutic contact lens. 

The patient was transferred to the Durham 
Veterans Administration Hospital for further 
testing and treatment. He gave a. history of 
one week of redness, photophobia, tearing, 
and pain. The external examination showed 
phymatous skin changes of the nose and face 
with extreme sebaceous hypersecretion (Fig. 

1). The eyelid margins were thickened and 
scarred. He had a prosthetic right eye. Vision 
in the left eye was counting fingers at 2 feet. 
The eye was hypotonous. The conjunctiva was 
markedly red; the cornea was irregular with 
neovascularization and a microscopic perfora- _ 
tion inferiorly. The anterior chamber was shal- 
low. After additional cultures were obtained 
from the cornea, tissue glue was used to seal 
the perforation and a therapeutic soft contact 
lens was fitted. The corneal cultures grew 
Staphylococcus epidermidis. 

Electrolytes and a complete blood cell count 
were normal. Three Westergren erythrocyte 
sedimentation rates drawn on different days > 
were 54, 76, and 90 mm/hr. Rheumatoid factor > 
was positive at a titer of 1:40. The fluorescent _ 
antinuclear antibody titer was positive at a titer < 
of 1:20 with a nucleolar speckled pattern. The 
VDRL and fluorescent treponemal antibody ab- 
sorption tests were negative. A test for serum 
hepatitis B surface antigen was negative. A. 
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Fig. 1 (Browning, Rosenwasser, and Lugo). Typi- 
cal advanced skin changes of rosacea include 
phymatous change of nose and face. Eyelid margins 
are thickened and scarred. The right eye is a prosthe- 
sis. The left eye contains a sterile corneal ulcer and 
perforation. 


serum protein electrophoresis was normal. The 
chest X-ray disclosed fibrolinear densities in 
the superior segment of the right lower lobe 
and left middle lobe consistent with tuberculo- 
sis. Sputum cultures grew Mycobacterium tuber- 
culosis. 

A dermatologic consultant believed that the 
patient had severe rosacea. He was treated 
with tetracycline, 250 mg orally four times per 
day, 5% benzoyl peroxide topically to his face 
once per day, and retin A 0.1% cream topically 
to his face nightly. For his tuberculosis he 
received isoniazid, rifampin, and pyridoxine. 
The perforation healed, leaving a scar and re- 
sidual corneal vessels. The conjunctiva whit- 
ened. Visual acuity returned to 20/200. 


Case 2 
A 64-year-old black man complained of re- 
cent onset of pain and discharge from his left 








Fig. 2 (Browning, Rosenwasser, and Lugo). Ad- 
vanced skin changes of rosacea include rhinophyma, 
papules, pustules, and scarring. The left eye shows 
corneal new vessels, ulceration, and scarring. 


eye. His ocular history included repeated cor- 
neal ulcers, corneal neovascularization, and 
descemetocele formation requiring lamellar 
corneal keratoplasty. 

Examination showed considerable sebaceous 
secretions of the face with rhinophyma and 
some active pustules and papules (Fig. 2). Vis- 
ual acuity was R.E.: 20/25 and L.E.: hand move- 
ments. Pupils and ocular motility were normal. 
The right eye had mild conjunctival hyperemia 
but was otherwise normal. The left eye showed 
marked conjunctival injection with mucopuru- 
lent discharge. The meibomian gland secre- 
tions were inspissated. The cornea had exten- 
sive superficial new vessels in the inferonasal 
quadrant and a superotemporal ulcer with thin- 
ning of stroma and surrounding stromal infil- 
trate. There was diffuse corneal scarring. 

A diagnosis of rosacea with infectious kerati- 
tis was made. Cultures of the ulcer grew a 
Moraxella species. The patient received topical 
and subconjunctival gentamicin without im- 
provement of the ulcer. Subsequently, a con- 
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junctival flap was constructed, curing the infec- 
tion. The patient was given oral tetracycline, 
250 mg four times a day, for his rosacea. Six 
weeks later the left eye was white and without 
inflammation despite discontinuation of the 
tetracycline. 


Case 3 

A 61-year-old black man had a sterile corneal 
ulcer in his right eye and bilateral corneal 
scarring and new vessels. He had been exam- 
ined elsewhere one week previously and been 
treated with bacitracin ointment in both eyes 
and gentamicin and prednisolone acetate eye- 
drops to the left eye. A similar episode one year 
previously had resolved. 

Pinhole visual acuity was R.E.: 20/25 and 
L.E.: 20/30. Status of the facial skin was not 
remarked on by the initial examiner. A slit- 
lamp examination showed engorged conjuncti- 
val vessels and corneal new vessels in the right 
eye with diffuse superficial punctate keratop- 
athy and an epithelial defect over the corneal 
new vessels (Fig. 3). There were keratic precipi- 
tates. The left cornea was scarred near the 
temporal corneoscleral limbus. The remainder 
of the ocular findings were normal. 

The initial diagnostic concern was systemic 
vasculitis. The following tests gave normal re- 
sults: complete blood cell count, urinalysis, 
serum electrolytes and creatinine, Westergren 
erythrocyte sedimentation rate, rheumatoid 
factor, VDRL, and chest X-ray. Sinus X-rays 
and computed tomographic scan showed opaci- 
fication of the left maxillary sinus and partial 
opacification of the right maxillary sinus. A 
buccal mucosal biopsy specimen was normal. 
An otolaryngologic consultant believed that 
the patient had chronic sinusitis related to 





Fig. 3 (Browning, Rosenwasser, and Lugo). Corne- 
al new vessels and scarring. 


pyorrhea and nasal turbinate hypertrophy; vas- 
culitis was considered unlikely. 

The patient was treated with erythromycin 
ointment and patching of the right eye and 
artificial tears in the left eye. One week later, 
marked eyelid hyperemia was first recognized 
and a diagnosis of rosacea was considered. 
Treatment with tetracycline, 250 mg orally four 
times per day, and a combination of sulfaceta- 
mide 10% with prednisolone acetate 0.125% 
eyedrops twice per day led to resolution of the 
corneal ulcer, superficial punctate keratopathy, 
keratic precipitates, and eyelid hyperemia and 
swelling. Tetracycline was discontinued after 
ten days and the blepharitis worsened. Tetracy- 
cline was, therefore, restarted at 250 mg twice 
per day. 





Discussion 





The ocular manifestations of rosacea are 
many and nonspecific; they include chalazion, 
blepharitis, meibomianitis, conjunctival hyper- 
emia, superficial punctate keratopathy, corneal 
vascularization and scarring, corneal thinning 
and perforation, episcleritis, scleritis, and iri- 
tis. The diagnosis is a clinical one, since no 
specific histopathologic pattern has been iden- 
tified. For rosacea to be diagnosed, some of the 
typical skin changes of sebaceous gland hyper- 
trophy, erythema, telangiectasia, papules, pus- 
tules, and phymatous lesions must be present. 

In the ophthalmic literature, rosacea has 
been considered to be a disease affecting only 
whites. Wise? stated, “rosacea probably does 
not occur in the Negro race.” On the other 
hand, dermatologists generally recognize that, 
although rare, rosacea can occur in blacks.™ 
Blacks with rosacea are not uncommon in the 
dermatology clinics at Duke Medical Center 
and the Durham Veterans Administration Hos- 
pital. 

The cases reported here demonstrated that 
the full spectrum of manifestations of ocular 
rosacea occurs in blacks—from minor problems 
such as blepharitis and dry eye to the sight- 
threatening problems of corneal neovascular- 
ization, thinning, ulceration, and perforation. 
In all three cases, tetracycline therapy resulted 
in marked improvement in the signs and symp- 
toms of disease, as has been noted in previous 
reports. Topical corticosteroids are also consid- 
ered effective against certain manifestations of 
ocular rosacea. Excessive use of topical cortico- 
steroids, however, may be associated with 
rapid corneal melting in cases of keratitis." 
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Rosacea is underdiagnosed in the white pop- 
ulation.’ It is also likely to be underdiagnosed 
in black patients in whom the typical facial 
lesions may be missed because of skin pigmen- 
tation. Since therapy for rosacea is effective, an 
increased awareness of its occurrence in blacks 
as well as in white patients is warranted. 
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Endophotocoagulation in Vitrectomy With a Carbon 


Dioxide Laser 





David Karlin, M.D., Frederick Jakobiec, M.D., Winston Harrison, M.D., 
Thomas Bridges, B.Sc., C. Kumar N. Patel, Ph.D., A. R. Strnad, 
and Obert Wood II, Ph.D. 


A continuous-wave carbon dioxide laser 
operating at a wavelength of 10.6 um has been 
applied transvitreally by means of a miniature 
articulating arm and intraocular probe to pro- 
duce chorioretinal lesions in albino white rab- 
bit eyes. The advantages of using a carbon 
dioxide laser are its lack of pigment depen- 
dence, its ability to act both as a photocoagula- 
tor and as a phototransector, and its ability to 
deposit its energy in a well-defined area with- 
out adverse effect on neighboring ocular tis- 
sue. The main disadvantage of the carbon 
dioxide laser in vitreoretinal surgery is that in 
a fluid medium, such as the vitreous, the laser 
tip must be placed in direct physical contact 
with the target tissue to obtain a reaction. 


THE CARBON DIOXIDE laser was discovered by 
Patel’ in the early 1960s. Since then, carbon 
dioxide lasers have been used successfully in 
dermatology, otolaryngology, gynecology, and 
burn surgery. We applied the infrared output 
from a continuous-wave carbon dioxide laser 
intravitreally to produce chorioretinal lesions 
in albino white rabbit eyes. The laser power 
was delivered by a miniature articulating arm 
(T. J. Bridges and A. R. Strnad, unpublished 
data) and intraocular probe. These experiments 
compare with the earlier work of Miller and 
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associates** who first reported that radiation 
from a carbon dioxide laser could be used to 
coagulate bleeding retinal vessels and seal reti- 
nal tears in severe diabetic retinopathy. A num- 
ber of different modalities have been used to 
create chorioretinal lesions during the course 
of a vitrectomy procedure. These include ex- 
ternal cryocoagulation, external diathermy, 
endocryocoagulation, and endophotocoagula- 
tion using both the xenon arc of Charles’ and 
the argon laser, first used clinically by 
Fleischman, Swartz, and Dixon’ and later by 
Landers and associates.‘ It was used earlier on 
rabbits by Peyman, Grisolano, and Palacio.* 
Although each of these procedures can pro- 
duce adequate chorioretinal lesions, each has 
inherent limitations. The production of chorio- 
retinal lesions using carbon dioxide laser radia- 
tion also offers certain advantages and disad- 
vantages. 

The first use of a carbon dioxide laser in 
anterior segment surgery was reported in 1971 
by Beckman and associates.” They demonstrat- 
ed the use of a carbon dioxide laser in creat- 
ing keratectomies and limbectomies. Beckman 
and Fuller,” Ticho and associates,'! and 
L'Esperance, Mittl, and James” used the carbon 
dioxide laser for procedures such as trabeculec- 
tomy in glaucomatous human eyes. Beckman 
and associates” also found the carbon dioxide 
laser to be effective in hemostatic resection and 
ablation of eyelid and paraocular skin lesions. 
In 1979, Karlin and associates” reported the 
experimental use of a carbon dioxide laser in 
performing vitrectomy and full-thickness eye- 
wall resections and suggested the possibility of 
its use in transvitreal chorioretinal biopsy. 
Bridges and associates” demonstrated efficient 
syneresis of vitreous by carbon dioxide laser 
radiation. Since that time, the carbon dioxide 
laser, with its dual effects of photocoagulation 
and phototransection, has been used experi- 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 101:445-450, APRIL, 1986 445 


446 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1986 





mentally in the treatment of choroidal melano- 
ma” and in corneal surgery. Meyers and asso- 
ciates'’ demonstrated the phototransection of 
vitreal membranes with the carbon dioxide 
laser in rabbits. 


Material and Methods 


Adult white albino rabbits were prepared for 
carbon dioxide laser endophotocoagulation in 
the following way: We used proparacaine hy- 
drochloride 0.5% to achieve topical anesthesia 
and atropine 1% and phenylephrine hydro- 
chloride 10% eyedrops to achieve maximum 
dilation of the pupil and to prevent miosis 
during surgery. Systemic anesthesia was 
achieved by means of a 2-mi intramuscular 
injection of a mixture of 40 mg/ml of ketamine 
to 10 mg/ml of acepromazine. This was fol- 
lowed by a 1.2-ml intraperitoneal injection of 
sodium pentobarbital. 

The rabbit’s eye contains essentially no pars 
plana and the ora serrata is only 3 mm posterior 
to the corneoscleral limbus. The lens is large 
and extends posterior to the plane of the ora 
serrata. If the infusion terminal (used to main- 
tain intraocular pressure) or the intraocular 
laser probe is inserted anterior to the ora serra- 
ta, there is some danger of the tips of the 
instrument touching the lens, producing a cat- 
aract, and making subsequent visualization of 
the retina difficult or impossible. In the phakic 
rabbit eye, the only alternative is to make scle- 
rotomies through the retina behind the plane of 
the posterior lens capsule. Consequently, we 
prepared the surgical field in the rabbit's eye 
according to the method of Abrams, Topping, 
and Machemer.® 

Four contiguous applications of scleral dia- 
thermy were applied 6 mm posterior to the 
corneoscleral limbus one week before surgery. 
These applications were made nasally and tem- 
porally. Seven days later, the retina was adher- 
ent to the pigment epithelium in the area of the 
diathermy. At the time of surgery, a 360-degree 
limbal peritomy was performed and the four 
recti muscles were isolated with 4-0 silk bridle 
sutures to provide mobilization of the globe. 
Two sclerotomies were then made almost 180 
degrees apart, 6 mm from the corneoscleral 
limbus through the previous diathermized cho- 
rioretinal adhesions, using the MVR myringot- 
omy blade. An infusion terminal was sutured 
into place, an infusion contact lens placed over 
the cornea, and the intraocular probe placed 


into the vitreal cavity through the second scle- 
rotomy site. 

The carbon dioxide laser delivery system 
used to perform transvitreal photocoagulation 
consisted of an infrared beam from an 8-W 
carbon dioxide laser combined with visible 
light from a quartz halogen illuminator. This 
was then passed through a miniature articulat- 
ing arm to a hand held intraocular probe. The 
carbon dioxide laser power available at the 
probe tip was continuously adjustable from 0 to 
3 W and its duration could be controlled by a 
foot-activated switch or preprogrammed in the 
range of 50 msec to 100 seconds (Fig. 1). 

The articulating arm, which uses the princi- 
ples of waveguiding in hollow dielectric tubes, 
solves a crucial problem in the use of carbon 
dioxide lasers for microsurgery by preserving 
single-mode transmission, reducing size, and 
eliminating beam wander as the arm is manipu- 
lated. The three long sections of the arm are 
approximately 13 cm in length and access to 
any point on a sphere 75 cm in diameter is 
possible. Each section of the arm contains rigid 
precision-bore quartz tubes (~1.5 mm in- 
ner diameter). These quartz tubes function 
as dielectric waveguides (of the Marcatili- 





Fig. 1 (Karlin and associates). Carbon dioxide laser 
delivery system for endophotocoagulation, includ- 
ing laser, power supply, quartz halogen illuminator, 
foot switch, articulating arm, and intraocular probe. 
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Fig. 2 (Karlin and associates). Detailed drawing of intraocular probe for carbon dioxide laser endophotocoagu- 
lation. D, diamond window; O, O ring; TW, tapered waveguide; W, waveguide. 


Schmeltzer” type) for the infrared radiation. 
Since the waveguides are visibly transparent, 
they also carry visible light through the arm for 
illumination of the work area and for aiming 
the infrared output beam. The light and laser 
radiation is redirected by a mirror at each swi- 
velling corner., 

The intraocular probe (patent applied for) 
transmits both the infrared radiation from the 
carbon dioxide laser and visible light from the 
illuminator into the vitreous cavity (Fig. 2). The 
tapered section of waveguide (3:1 taper) in 
the center of the probe serves to reduce the cross 
section of the waveguide from the 1.5-mm 
inner diameter used in the arm to the 0.5-mm 
inner diameter used in the probe tip. The tip of 
the probe is enclosed by a type Ila diamond 
window. We chose a diamond because it pro- 


vides high transmission of carbon dioxide laser 


radiation together with high thermal conduc- 
tivity. Its surface remains unaffected by the 
high laser power densities and by the burning 
or evaporating ocular tissues with which it 
comes in contact. In addition, burned-on layers 
of material are easily removed by scraping 
without damaging the window. 


Results 


Carbon dioxide laser radiation has been suc- 
cessfully used to produce chorioretinal lesions 
in albino white rabbit eyes. In contrast to our 
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earlier work involving scleral incisions,* we 
used a direct mode of application in that the tip 
of the intraocular laser probe was placed in 
direct contact with retinal tissue. In working 
outside the vitreous cavity in such areas as 
cornea, sclera, iris, and eyelid tissue, direct 
physical contact of the probe tip with the target 
tissue is not necessary because carbon dioxide 
laser energy can be transmitted through air. 
However, when working in the vitreous cavity 
where absorption of carbon dioxide laser radia- 
tion takes place in a fluid medium, it is neces- 
sary for the laser tip to make direct contact with 
the internal limiting membrane of the retina to 
obtain a good chorioretinal adhesion. In an 
additional experiment using the values of Mill- 


er and associates,’ we applied 0.4 W of power 


for four seconds to produce an acute transvit- 
real lesion (Fig. 3). A central brown area can be . 
seen. 

Histopathologic evaluation of the rabbit eye 


shown in Figure 3 was performed five months _ 


after the creation of the chorioretinal lesion. 
Figure 4 shows a representative stained section 
through the lesion. Microscopic examination of 
the enucleated rabbit eye disclosed focal atten- 
uation and disorganization of the posterior reti- 
na at the site of the application of the carbon 


dioxide laser, with gliosis of the inner retina oe 
and absence of photoreceptors. In the treated — 


area, there was a chorioretinal adhesion. There 

was a corresponding thinning of the underly- 
ing choroid at this site, as well as excavation © 
and compression of the inner aspect of the- 
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Fig. 3 (Karlin and associates). Acute lesion created 
by transvitreal carbon dioxide laser endophoto- 
coagulation. 


sclera. The sclera showed increased numbers of 
fibroblasts and also contained scattered chronic 
inflammatory cells, including lymphocytes and 
histiocytes. Several thin-w alled capillary ves- 
sels were also present within the tissue. A 
defect in the sclera and underlying choroid just 
posterior to the ora serrata was also visible at 
some levels of histologic sectioning. This was 
filled predominantly by an aggregate of thin- 
walled blood vessels, and was interpreted as 
corresponding to the site of one of the scleroto- 
mies 

Because of the acute nature of the lesions 
created with the application of 0.4 W for four 
seconds, we performed another group of exper- 
iments to determine the power and duration 
needed to produce good chorioretinal lesions 
with our intraocular probe. At lower powers 
(~0.1 W) and shorter times (one second) the 
white chorioretinal lesions produced were in 
many cases grossly indistinguishable from le- 
sions produced with diathermy, cryopexy, or 
intraocular argon laser endophotocoagulation. 
These lesions resembled the coagulated lesions 
of Miller and associates.’ At higher powers (1.6 
W), however, retinal perforations and retinal 
hemorrhages were observed. 
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Fig. 4 (Karli in vend associates). Bapane sec- 
tion of healed lesion, disp! aying chorioretinal thin- 
ning and fibroblastic activity in sclera (hematoxylin- 


phloxine-saffron/PAS, x 20). 


In comparing our results with those of Miller 
and associates, we noted that in our experi- 
ment 0.1 W for one second achieved the same 
type of lesions (coagulation) that 0.4 W for 2.8 
seconds did in their experiment. We further 
noted that our beam diameter (0.5 mm) was 
only one-half that of theirs (1 mm). The power 
density was therefore the same in both cases 
(51 W/cm’). In our experiment, however, only 
9% of the energy was required (0.1 joule com- 
pared to 1.12 joules). It appears that the beam 
with the smaller diameter was more efficient in 
producing the lesion. Further work is required 
to clarify this matter. We also found that only 
about 1% of the power required to produce 
scleral incisions was needed to produce a cho- 
rioretinal lesion. As with argon laser photoco- 
agulation, using the same spot diameter and 
time settings, a lesion produced with higher 
power is larger than one produced with lower 
power. One important finding of this prelimi- 
nary study was that there was much less car- 
bon deposition when the retina was the target 
tissue than when other ocular tissues were 
treated. 
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Discussion 
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Argon and ruby lasers and xenon arc photo- 
coagulators are pigment- dependent. The light 
emitted by these sources is absorbed by hemo- 
globin and by the retinal pigment epithelium 
and the choroid. Because of greater pigmenta- 
tion in the macula, power and duration settings 
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that give a minimal lesion in the nonmacular 
area produce a moderately heavy lesion in the 
parafoveal area. Miller and associates’ showed 
(and we confirmed) that chorioretinal lesions 
can be produced in white albino rabbit eyes 
with carbon dioxide laser radiation. Thus, car- 
bon dioxide laser photocoagulation is not 
pigment-dependent. This would be a definite 
advantage if the carbon dioxide laser radiation 
were used to transect an avascular vitreoretinal 
frond during vitrectomy surgery. Intraocular 
diathermy can certainly be absorbed by nonpig- 
mented tissue. However, diathermy cannot be 
used as a cutting tool. It is our ultimate goal to 
provide cutting ability in addition to coagula- 
tion ability. 

Ocular tissues are essentially opaque to car- 
bon dioxide laser radiation. Karlin and associ- 
ates showed that the depth of penetration of 
carbon dioxide laser radiation is approximately 
one wavelength (10 pm). Thus, the carbon 
dioxide laser’s greatest effect is at the first point 
of contact with ocular tissue, producing little 
damage to neighboring or distant ocular tissue. 
The potential advantages of this are great for 
vitreous surgeons because there would be little 
retrograde extension of carbon dioxide laser 
radiation when working on fronds or vitreoreti- 
nal membranes overlying the optic disk or mac- 
ula. Evidence is still inconclusive as to whether 
endophotocoagulation using intravitreal argon 
or xenon arc sources can produce optic neuritis 
or macular changes when applied over the 
posterior pole. 

One might speculate about the overall practi- 
cability of the carbon dioxide laser as a phot- 
ocoagulator, considering the current and rapid 
acceptance of the argon laser endophotocoagu- 
lator. We must point out that the carbon diox- 
ide laser has the important potential advantage 
of cutting as well as coagulating at the same 
time, a function that the argon laser cannot 
accomplish. We are currently working on a 
focusing lens to enable our carbon dioxide laser 
to act as a phototransector as well as a coagula- 
tor. Secondly, we also have a pulsed carbon 
dioxide laser that may provide the necessary 
increase in power at a shorter interval, accom- 
plishing phototransection more efficiently. The 
simultaneous ability to photocoagulate and 
phototransect might improve the results in 
clear media vitrectomy for proliferative diabetic 
retinopathy with massive fibrovascular mem- 
brane formation. 

Because of the essentially complete absorp- 
tion of carbon dioxide laser radiation by all 


ocular tissues, transvitreal carbon dioxide 
photocoagulation requires an invasive tech- 
nique. In addition, to coagulate retinal vessels, 
coagulative necrosis of full-thickness retina, 
rupture of the internal limiting membrane, and 
some heating of the overlying vitreous are 
probably unavoidable—a sequence of events 
that happens rarely during xenon arc photoco- 
agulation and almost never during argon or 
ruby laser photocoagulation. Because of the 
great absorption of carbon dioxide laser radia- 
tion by the vitreous,” it is necessary to make 
physical contact between the tip of the intravit- 
real carbon dioxide laser probe and the internal 
limiting membrane of the retina. At times, it is 
difficult to determine the exact point of contact 
of the tip to the retina. Miller and associates’ 
found that accurate placement of the cautery 
tip on the target area could only be accom- 
plished by means of a stereoscopic operating 
microscope and contact lens. We found that if 
the probe exerts too much pressure, a mechani- 
cal retinal tear develops. If the probe does not 
closely approximate the retina, then much of 
the carbon dioxide laser’s power is absorbed by 
the intervening vitreous, which acts to insulate 
the retina and prevent the production of an 
adequate chorioretinal lesion. 

In addition, carbon particle deposits can 
sometimes adhere to the diamond window 
when the probe tip has to approximate the 
target tissue of the retina. At times, the probe 
has to be taken out of the vitreous cavity, 
carbon removed from the tip window with a 
Bard-Parker blade, and the tip reinserted into 
the vitreous cavity through the sclerotomy site. 

The most serious difficulties in the produc- 
tion of chorioretinal lesions with the carbon 
dioxide laser are the lack of complete reproduc- 
ibility and, at times, the deposits of particles on 
the transmission diamond window. The lack of 
100% reproducibility is similar to that encoun- 
tered by many surgeons in the use of xenon arc 
endophotocoagulation in which identical le- 
sions are not always easy to obtain. To circum- 
vent this problem, L’Esperance, Mittl, and 
James,” experimentally using the carbon diox- 
ide laser to treat malignant melanoma, first 
performed an air-fluid exchange with nitrogen 
gas. We are also pursuing an indirect mode of 
application so that the intraocular probe does 
not have to make physical contact with the 
retina but can remain in the liquid vitreous 
cavity without the need for an air-fluid ex- 
change. Much more work on this critical prob- 
lem must be done before the carbon dioxide 
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laser will become the instrument of choice in 
many vitreoretinal, scleral, and iris surgical 
procedures. 
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Immunohistochemical and Ultrastructural Study of 


Unusual IgM Lambda Lymphoplasmacytic Tumor of the 


Lacrimal Gland 


Jerry A. Shields, M.D., Harry Cooper, M.D., Larry A. Donoso, M.D., 
James J. Augsburger, M.D., and Violeta Arbizo, M.S. 


A 72-year-old man developed a slowly en- 
larging mass involving the left lacrimal gland. 
Excisional biopsy disclosed a lymphoplas- 
macytoid tumor which was found by immuno- 
histochemistry techniques to be a monoclonal 
proliferation, expressing cytoplasmic IgM 
lambda. However, serum protein immuno- 
electrophoresis disclosed a monoclonal spike 
in the gamma-globulin region with IgG lamb- 
da. The patient was still systemically well 
with no evidence of lymphoma almost ten 
years after the initial recognition of the lacri- 
mal gland mass. This unusual case demon- 
strated the difficulty of classifying orbital 
lymphoid tumors and the problems of accu- 
rately predicting the clinical course and prog- 
nosis in affected patients. 


LympnHocytic and plasmacytic tumors often 
involve the tissues around the eye. In a recent 
review of 645 space-occupying orbital lesions 
that underwent biopsy, there were 71 cases 
(11%) of reactive lymphoid hyperplasia, lym- 
phoma, or plasmacytoma.' Of these, 12 were 
located in the fossa of the lacrimal gland and 59 
were located elsewhere in the orbit. The classi- 
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fication and predictability of clinical behavior 
of orbital lymphoid tumors continue to be a 
source of confusion. 

Several years ago, lymphoid tumors of the 
eye and adnexa were simply grouped on the 
basis of light microscopic features into benign, 
malignant, or intermediate categories.*’ With 
the recognition of human lymphocyte subsets, 
immunologic characterization of ocular adnexal 
lymphoid neoplasms soon became possible.* It 
has been generally believed that monoclonal 
lymphoid proliferations are more likely to indi- 
cate malignancy and that polyclonal prolifera- 
tions are more likely to signify benignancy.”’ 
Even with immunologic characterization and 
electron microscopy, however, there are still 
many cases that defy predictability with regard 
to systemic prognosis,“ 

We report herein the clinical features, light 
microscopic findings, immunohistochemistry, 
and electron microscopic findings of an unusu- 
al lymphoplasmacytic tumor originating from 
the lacrimal gland. Although the results of light 
microscopy suggested the diagnosis of benign 
lymphoplasmacytic proliferation, immunohis- 
tochemistry showed that the lesion specifically 
expressed IgM heavy chain and lambda light 
chain. Another unusual feature of the case was 
that repeated serum immunoelectrophoresis 
suggested an IgG lambda gammopathy. This 
case serves to emphasize the difficulties in 
diagnosis and management of orbital lymphoid 
tumors. 


Case Report 


A 72-year-old man had no known systemic or- . : 
ocular problems until May 1976, when he noted = 
the gradual onset of an inferior visual field 
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defect in his left eye. Results of a physical 
examination were normal. Ocular examination 
disclosed a superior equatorial gray choroidal 
mass in the left eye measuring 7 x 6 mm in 
basal diameter and 3 mm in thickness. A shal- 
low retinal detachment extended from the le- 
sion to the superior vascular arcade. The 
findings were consistent with the clinical diag- 
nosis of a small choroidal melanoma. 

The ophthalmologist who had previously 
monitored the patient believed that the lesion 
was growing and recommended that it be treat- 
ed. Various therapeutic options were presented 
to the patient and he elected to have the lesion 
treated by transcleral cryotherapy. Between 
June 1976 and February 1978, the patient un- 
derwent ten sessions of transcleral freeze-thaw 
cryotherapy to the choroidal melanoma. The 
retinal detachment resolved, and the pigment- 
ed choroidal lesion became flat, with a sur- 
rounding area of depigmentation. 

B-scan ultrasonography, which was per- 
formed to evaluate the intraocular tumor in 
May 1976, also showed a smooth oval mass in 
the left lacrimal gland fossa. The patient was 
advised of the lacrimal gland lesion but he 
elected to forego biopsy or other treatment 
until completion of the treatment for the cho- 
roidal tumor. 

Between 1978 and 1981 the patient was aware 
of gradually progressive blepharoptosis and 
proptosis on the left side. He returned for 
examination on July 30, 1981. At that time his 
visual acuity was R.E.: 20/20 and L.E.: 20/40 
with an intraocular pressure of 16 mm Hg 
bilaterally. There was 8 mm of proptosis and 








Fig. 1 (Shields and associates). Left blepharoptosis 
and downward and medial displacement of the left 
eye. 
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moderate downward and medial displacement 
of the left eye (Fig. 1). 

B-scan ultrasonography disclosed a well- 
circumscribed orbital mass in the lacrimal 
gland area with acoustic hollowness and good 
sound transmission. A-scan ultrasonography 
demonstrated a large oval mass with low inter- 
nal reflectivity. Computed tomography showed 
a somewhat fusiform, wedge-shaped, well- 
circumscribed mass in the left lacrimal gland 
area with no bony changes (Fig. 2). The lesion 
exhibited only minimal enhancement with con- 
trast material. The differential diagnosis, based 
on the computed tomographic findings, includ- 
ed pleomorphic adenoma (benign mixed 
tumor) of the lacrimal gland, lymphoma, and 
metastatic tumor. The presence of the lesion for 
at least five years in a patient with no systemic 





Fig. 2 (Shields and associates). Computed tomography showing orbital mass. Left, Axial view. Right, Coronal 
view. Arrows indicate the tumor. 
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Fig. 3 (Shields and associates). Top left, Tumor shows large distended plasma cells interspersed among small 
lymphocytes (hematoxylin and eosin, x 100). Top right, Markedly positive staining of the cytoplasm of the 
plasma cells (PAS, x 100). Middle left, Immunoperoxidase stain for IgG showing negative reaction of the plasma 
cells (x 100). Middle right, Immunoperoxidase stain for IgM showing miarkedly positive staining of the plasma 
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evidence of malignancy supported the possibil- 
ity of a pleomorphic adenoma of the lacrimal 
gland. 

In early August 1981, with the patient under 
general anesthesia, the lesion was completely 
excised by a superotemporal orbitotomy with 
an extraperiosteal approach without complica- 
tion. The patient had no postoperative prob- 
lems. 


Results 


Pathologic findings—The tissue removed at 
orbitotomy was a lobulated circumscribed mass 
measuring 38 x 30 x 12 mm. Longitudinal 
bisection showed it to have a thin capsule and a 
uniform yellow lobular appearance. 

Microscopically the lacrimal gland was total- 
ly replaced by a diffuse lymphoid infiltrate. No 
residual acini could be identified but there were 
residual lacrimal gland ducts focally in fibrous 
septae. The infiltrate consisted of monotonous 
small round mature lymphocytes with occa- 
sional admixed plasma cells. Within the lym- 
phoid infiltrate were many aggregates of plas- 
ma cells distended with eosinophilic material 
(Fig. 3, top left) that stained vividly with PAS 
(Fig. 3, top right). By light microscopy, the 
lesion was initially diagnosed as a diffuse lym- 
phoplasmacytic lesion of the lacrimal gland 
(‘benign pseudolymphoma’”’). 

The lesion was then studied for the presence 
of both heavy and light chain surface immuno- 
globulin (SIg) and cytoplasmic immmiunoglob- 
ulin (Clg), using the peroxidase-antiperoxidase 
method. The mature lymphocytes failed to ex- 
hibit SIg or Clg. The distended plasma cells 
were negative for CIgA and ClgG (Fig. 3, mid- 
dle left), but exhibited strong staining for ClgM 
(Fig. 3, middle right). Staining for kappa light 
chains was negative (Fig. 3, bottom left), but 
staining for lambda light chains was strongly 
positive (Fig. 3, bottom right). These findings 
indicated a monoclonal proliferation of lymph- 
oid cells expressing ClgM lambda. Since these 
studies were done on paraffin-embedded mater- 
ial, we were unable to detect SIg on any 
of the mature lymphocytes. However, the Clg 
was able to withstand the paraffin pro- 
cessing. 

Portions of the wet tissue were fixed in 
phosphate-buffered 3% glutaraldehyde and 
processed for electron microscopy. This tech- 
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nique demonstrated small lymphocytes and 
large distended plasma cells with chromatin 
clumping near the nuclear membrane and 
abundant rough endoplasmicreticulum (Fig. 4). 
The cytoplasm was distended by large vacuoles 
believed to represent the abnormal immuno- 
globulin (Fig. 5). 

The immunoperoxidase staining of the lacri- 
mal gland was repeated with an avidin-biotin 
technique. These repeat studies again showed 
that the distended plasma cells were of a mono- 
clonal nature bearing ClgM lambda. A bone 
marrow biopsy specimen was studied immuno- 
histochemically (avidin-biotin technique) for 
the presence of Slg and Clg. The results were 
negative for any heavy or light chain Clg or 
Sig. 

Clinical follow-up—Although the initial 
clinical diagnosis was possible pleomorphic ad- 
enoma (benign mixed tumor) of the lacrimal 
gland, the routine light microscopic findings 
were those of a benign lymphoplasmacytic le- 
sion of the lacrimal gland. However, the immu- 
noperoxidase studies suggested that it was a 
true monoclonal lesion, possibly a well- 
differentiated lymphocytic lymphoma with 
plasmacytoid features. As a result, a more ex- 
tensive systemic evaluation was undertaken. 

In late August 1981, the following studies 
gave noncontributory or normal results: com- 
plete blood cell count, urinalysis, Bence-Jones 
protein, chest X-ray, abdominal ultrasonogra- 
phy, liver and spleen scan, and complete radio- 
graphic bone survey. Bone marrow cytologic 
studies were interpreted as showing a mild 
focal hypercellularity with occasional plasma 
cells but were otherwise considered normal. 
Serum protein immunoelectrophoresis dis- 
closed a monoclonal spike in the gamma- 
globulin region with IgG heavy chain and 
lambda light chain consistent with an IgG 
lambda gammopathy. The serum protein im- 
munoelectrophoresis has been repeated yearly 
since August 1981, and the findings have re- 
mained consistent. 


Discussion 


This case serves to emphasize the difficulties 
in clinical and histopathologic diagnosis of or- 
bital lymphoplasmacytic tumors as well as the 
unpredictability of their clinical behavior. From 
a clinical standpoint, the tumor grew slowly, 
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Fig. 4 (Shields and associates). Chromatin clumping in nucleus and rough endoplasmic reticulum in 
cytoplasm (upper right), characteristic of plasma cells (x 8,000). 


having been observed for at least five years 
before it was surgically removed. It was initial- 
ly diagnosed as a probable pleomorphic adeno- 
ma of the lacrimal gland on the basis of the 
clinical history and computed tomographic fea- 
tures. Recent studies, however, have suggest- 
ed that the oval contour with molding to the 
surface of the globe and orbital bone is more 
characteristic of an orbital lymphoid tumor 
than of an epithelial tumor.’ 

From the histopathologic standpoint, the dif- 
ferentiation between a benign or malignant 
tumor was extremely difficult. The tumor was 
categorized as a benign lymphoplasmacytic le- 
sion on the basis of routine light microscopy. 
By immunohistochemistry, however, the tu- 
mor was characterized as a monoclonal prolif- 
eration of plasma cells expressing CleM lambda, 
suggesting a malignant proliferation. Ultra- 
structural studies demonstrated the abundant 


rough-surfaced endoplasmic reticulum and in- 
tracytoplasmic immunoglobulin which dis- 
tended the large plasma cells (Figs. 4 and 5). 

The most unusual aspect of this case was the 
inconsistency between the immunchisto- 
chemistry of the excised tumor and the serum 
protein electrophoresis. The tumor was strong- 
ly positive for IgM lambda while the serum 
suggested IgG lambda monoclonal gammopa- 
thy. Both studies were repeated and the 
findings were consistent. It is possible that the 
serum findings reflected a benign monoclonal 
gammopathy that is not uncommon in the el- 
derly population. The lacrimal gland lesion was 
probably a benign lymphoplasmacytic tumor, 
unrelated to the serum findings, which did not 
express itself in the peripheral blood. The case 
could be an example of the true biclonality with 
different expressions in the tumor tissue and 
the peripheral blood. 
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nucleus is compressed to the right (x 4,000). 


Another interesting aspect of this case was 
the clinical follow-up. The patient remained 
well almost ten years after the detection of the 
lacrimal gland tumor. He did not develop signs 
or symptoms of multiple myeloma, Walden- 
strom’s macroglobulinemia, or systemic B-cell 
lymphoma. The presence of a monoclonal 
B-cell proliferation might lead one to expect 
clinical manifestations of a B-cell lymphoma to 
develop.*!® However, some extranodal malig- 
nant lymphomas, including those occurring in 
the salivary glands, may remain localized to 
their site of origin for many years during which 
locally directed therapy is effective.” It is possi- 
ble that the lacrimal gland tumor in our patient 
was the first sign of a systemic B-cell lympho- 
ma. This is rather unlikely, however, because 
the patient is now 81 years old and has excel- 
lent systemic health. 

We believe that the small choroidal melano- 
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Fig. 5 (Shields and associates). Distention of cytoplasm of plasma cell by immunoglobulin (arrows). The 


ma in our patient was a coincidental occurrence 
and was unrelated to his lacrimal gland mass. 
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Posterior Uveal Melanomas in Aphakic and Pseudophakic 


Eyes 





Jacob Pe’er, M.D., Dario F. Savino, M.D., Ian W. McLean, M.D., 
and Lorenz E. Zimmerman, M.D. 


Of 650 eyes with posterior uveal melanomas 
that were accessioned at the Armed Forces 
Institute of Pathology from 1975 to 1983, 28 
were aphakic and eight were pseudophakic. In 
ten of these 36 cases, the cataract had been 
unilateral. Only two patients had been exam- 
ined with preoperative A-scan ultrasonog- 
raphy to obtain the axial length of the eye. 
None of the patients had been examined for 
possible intraocular tumors by either A- or 
B-scan ultrasonography. We believe that in 
many of these cases the tumor was large 
enough to have been detected at the time of 
cataract surgery. Thus, if the lens is too 
opaque for the fundus to be viewed, B-scan 
ultrasonography should be used before cata- 
ract extraction. 


CATARACT IS A major cause of opaque media. 
If the eye with a cataractous lens is not evaluat- 
ed thoroughly, the patient may undergo cata- 
ract surgery, sometimes with insertion of an 
intraocular lens, in a eye that has a uveal 
malignant melanoma.' To determine the fre- 
quency of aphakic and pseudophakic eyes enu- 
cleated for uveal melanoma and to describe the 
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clinicopathologic features in these cases, we 
reviewed all of the cases of melanoma of the 
choroid or ciliary body sent to the Registry of 
Ophthalmic Pathology at the Armed Forces 
Institute of Pathology between January 1975 
and June 1983. 





Results 





Examination of 650 eyes that contained pos- 
terior uveal melanomas showed that 31 were 
aphakic and eight were pseudophakic (Table). 
Three of the aphakic eyes were deleted from 
the study because of inadequate clinical data. 
The ages of the patients at the time of enuclea- 
tion in the 36 cases we studied ranged from 40 
to 95 years (mean, 72.3 years; median, 76 
years), indicating that these patients averaged 
about 16 years older than patients with phakic 
melanoma-containing eyes. In ten cases the 
cataract had been unilateral; in three cases the 
laterality was unknown. Six of the patients had 
visual acuities of 20/200 or better before cataract 
extraction, and 15 had visual acuities of 20/200 
or less. In 15 cases the patient’s visual acuity 
was unknown. Only two of the patients had 
undergone A-scan ultrasonography before cat- 
aract extraction and both of these had had 
an intraocular lens implanted. None of the 
patients had had B-scan ultrasonography. 
Twenty-three patients had had intracapsular 
cataract extraction. Eight patients had had ex- 
tracapsular extraction, and five of these had 
had an intraocular lens implanted. One patient 
had undergone phacoemulsification; in four 
cases the type of cataract extraction was un- 
known. One pseudophakic eye had received an 
iridocapsular intraocular lens, and four had 
posterior chamber intraocular lenses. The in- 
terval from cataract extraction to the diagnosis 
of posterior uveal melanoma ranged from four 
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TABLE 
SUMMARY OF CLINICAL DATA FOR PATIENTS WITH UNSUSPECTED UVEAL MELANOMAS 


a 
PATIENT NO., LATERALITY OF VISUAL ACUITY BEFORE TYPE OF CATARACT SURGERY SIZE OF MELANOMA TIME FROM SURGERY 


AGE (YRS) CATARACT SURGERY (MM) TO DIAGNOSIS OF 
MELANOMA 


a 


Aphakic patients 


Te oi Unilateral Light perception Extracapsular 16x 15x 3 10 mos 

2, 81 Bilateral Light perception Intracapsular 22 x 15 x 13 14 mos 
3,77 Bilateral Light perception Intracapsular 10x 10 x 6 8 yrs 7 mos 

4, 64 Bilateral Light perception Extracapsular 15 x 10 x 10 12 days 

5, 82 Bilateral Hand movements ? 16x13x 7 40 mos 

6, 76 Bilateral 7 intracapsular 3x AEX T 6 yrs 

7, 78 Bilateral ? Extracapsular 17 x 19 14 mos 

8, 76 Bilateral ? T 8x 6x 4 1 mo 

9, 95 Unilateral ? ? Filled vitreous 8 mos 
10, 85 Bilateral No light perception intracapsular Filled vitreous 16 mos 
11, 66 Bilateral 20/100 Intracapsular 13 x 17 X 10 38 mos 
12, 83 Bilateral No light perception Intracapsular Filled vitreous 6 yrs 7 mos 
13, 62 Unilateral Light perception Extracapsular 16 x 11 Days 
14, 64 Bilateral Counting fingers Intracapsular 18x 18x 9 44 mos 
15, 66 Unilateral Light perception intracapsular 16 x 16 x 10 2 wks 
16, 67 Unilateral ? Intracapsular 8x 6x 2 7 wks 
17, 81 Bilateral ? Intracapsular 16 x 15 x 10 2 wks 
18, 64 Unilateral No light perception Intracapsular plus 9x 8x 4 4 days 

vitrectomy 

19, 85 Bilateral 20/200 Intracapsular 7x6 65 mos 
20, 85 Bilateral 20/200 Intracapsular 22-4 17 X T12 19 days 
21,52 Unilatera’ Light perception Intracapsular Filled globe 4 mos 
22, 79 Bilateral 20/200 Intracapsular 5x 6x 6 9 yrs 
23, 72 Bilateral ? ? 17x 12x 8 7 yrs 
24, 81 ? ? Intracapsular ax Ox 1 6 yrs 
25, 76 Bilateral ? Intracapsular 12x12x 4 3 yrs 
26, 24 Unilateral ? Intracapsular 8x 8x 5 29 mos 
Ris TO ? ? Intracapsular 10x 5 3 mos 
28, I7 Bilateral Hand movements Intracapsular 12 x 12 x 16 8 days 

Patients with intraocular lens implants * 

29, 78 Bilateral Counting fingers Extracapsular 17x 10x 4 10 wks 
30, 56 ? ? Intracapsular 9x 9x 5 25 mos 
31, 76 Bilateral 20/70 Extracapsular 14x 12x 3 3 mos 
32, 57 Unilateral ? Intracapsular 10x 10x 8 2 yrs 
33, 75 Bilateral 20/60 Extracapsular 20 x 9x 10 8 mos 
34, 86 Bilateral ? Extracapsular 16 x 16 x 11 13 mos 
35, 40 Bilateral Counting fingers Extracapsular 12x 8x 4 2 mos 
36, 69 Unilateral T Intracapsular tae 13x 12 2 wks 





* Patient 29 had an iridocapsular lens, Patient 30 had an iris plane lens, Patients 31, 33, 34, and 35 had posterior chamber lenses, and 
Patients 32 and 36 had anterior chamber lenses. 


days to nine years in the aphakic group (mean, 
30 months; median, 14 months). The range in 
the pseudophakic group was from two weeks to 
two years (mean, nine months; median, five 
months). In 19 cases (52.7%) the diagnosis of 


malignant melanoma was made less than one 
year after cataract extraction. The interval from 
cataract surgery to the time of enucleation 
ranged from four days to nine years in the 
aphakic eyes (mean, 32 months; median, 16 
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months). In the pseudophakic eyes, the inter- 
val ranged from two weeks to 76 months 
(mean, 11 months; median, eight months). 
Seven of the patients in our study had had an 
ultrasonographic examination before enuclea- 
tion to confirm the diagnosis of malignant mel- 
anoma; 17 patients had not undergone such an 
examination; in 12 patients this information 
was not given in the clinical history. 

Pathologic examination disclosed that the 
largest dimension of the tumor was less than 10 
mm in seven cases, between 10 mm and 15 mm 
in 11 cases, and larger than 15 mm in 18 cases. 
The height of the tumor was under 3 mm in one 
case, between 3 and 5 mm in seven cases, and 
greater than 5 mm in 28 cases. In eight cases 
(22.2%) the tumors were of the spindle-cell 
type, two (5.6%) were of the epithelioid-cell 
type, 24 (66.6%) were of the mixed-cell type, 
and two (5.6%) were too necrotic to classify. 

Follow-up information on the patients in our 
study showed that 12 were alive (three with 
metastatic melanoma) and that ten had died 
(three with confirmed metastatic melanoma). 
We were unable to obtain follow-up data in 14 
cases. 





Discussion 





Existing data suggest that uveal malignant 
melanoma is typically a slow-growing neo- 
plasm that takes several years to reach a signifi- 
cant size.” Because 80.5% of the tumors in our 
study (29 of 36 tumors) were more than 10 mm 
in diameter and the interval between cataract 
extraction and the diagnosis of the melanoma 
was usually short (less than one year in 19 
of 36, or 52.7%, cases), we believe that most of 
these tumors were large enough at the time of 
cataract surgery to have been detected if diag- 


nostic ultrasonography had been performed. In 
ten cases the unsuspected tumor was probably 
the cause of a unilateral cataract. This should 
have heightened the surgeon’s suspicion that 
he was not dealing with a typical senile cata- 
ract. We concluded that B-scan ultrasonog- 
raphy should be used in all unilateral cases 
before extracting a lens if the cataract is too 
opaque for the fundus to be viewed. 

Our experience was similar to that of Shields 
and Augsburger.' They found that 3.3% of 638 
patients with uveal melanoma referred to them 
at the Wills Eye Hospital had had cataract 
surgery. In none of their 21 cases had the eye 
been evaluated preoperatively by diagnos- 
tic ultrasonography. Of these 21 patients nine 
had received intraocular lenses. Shields and 
Augsburger also concluded that preoperative 
evaluation of a patient with a cataract, par- 
ticularly if it is unilateral, should include 
diagnostic ultrasonography. The preoperative 
examination should also include external exam- 
ination for ocular melanosis and dilated scleral 
vessels, slit-lamp examination with the pa- 
tient’s pupil widely dilated for a ciliary body 
tumor, and transillumination of the eye. 
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Computerized Quantitative Analysis of Kinetic Visual 
Fields 





Richard G. Weleber, M.D., and Waldo R. Tobler, Ph.D. 


Kinetic perimetry is still a widely accepted 
and used means of assessing the visual field. 
Attempts at quantifying the area of vision for 
given isopters have been limited to area meas- 
urements on visual field charts, which are 
azimuthal equidistant polar map projections 
of the inside surface of the perimetry bowl. 
Such measurements distort the true size of 
scotomas (or seeing areas) when the bound- 
aries measured are farther from the center of 
the field on the chart because of cartographic 
distortion inherent with this projection. We 
believe that the solid angle in steradians sub- 
tended by the scotoma or the seeing area is a 
more appropriate measure of the visual field 
than area on a flat representation. We used a 
simple computer program to determine the 
solid angle for given isopters of graphed peri- 
metric visual field data. 


DESPITE RECENT INTEREST in automated 
threshold static perimetry, kinetic perimetry 
continues to be a widely used technique for 
assessing the visual field. The most commonly 
used graph of the kinetic visual field is a flat 
surface representation of the visual field as 
mapped on the curved hemispheric surface of 
the perimetry bowl. Distances, directions, and 
area cannot be represented perfectly without 
distortion for any two-dimensional projection 
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of a curved surface. This has led cartographers 
to produce different map projections of the 
globe to represent surface area, directions, or 
distances from a given perspective more cor- 
rectly. The graphed visual field for kinetic pe- 
rimetry is an azimuthal equidistant map projec- 
tion of the inner surface of the perimetry bowl. 
This means that distances and directions from 
the center of the graph are correctly represent- 
ed but area, circumferential distances, and di- 
rectional relationship other than from the cen- 
ter are not correctly represented. Previous 
investigators have recognized the distortions 
inherent in such a projection.'® However, in 
attempting to quantify the seeing or nonseeing 
portions of the visual field most investigators 
measure with a planimeter the seeing area, 
usually expressed as centimeters squared or 
degrees squared, encompassed by a given 
isopter, subtracting the area of scotomas.®® 
Such measurements distort the true extent of 
seeing or nonseeing regions farther from the 
center of the graph. Scotomas in the peripheral 
visual field occupy a larger surface area on the 
perimetric chart projection than scotomas of 
equal size in the central visual field. Mathemat- 
ical transformation of area measurements ob- 
tained from the polar projection can correct for 
some of the cartographic distortion while intro- 
ducing others.‘ 

A set of lines radiating from a given point, 
such as a cone from its apex, are said to sub- 
tend a solid angle (Fig. 1). A better way of 
expressing the magnitude of the visual field for 
a given isopter is the solid angle subtended by 
the seeing region of the visual field minus the 
solid angle of any scotomas with the same test 
target within that isopter. The most common 
unitary measure of a solid angle is the steradi- 
an, which is the three-dimensional counterpart 
to the two-dimensional degree. Imagine lines 
emanating from the center of a sphere of radi- 
us, r, which cut the surface of the sphere to 
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(a) (b) 


create an area, A. A solid angle of one steradian 
cuts the surface of the sphere to form an area 
equal to r’ (Fig. 1). Since the total surface area 
of a sphere is 47r’, the total solid angle of a 
sphere is 4m steradians. A hemisphere sub- 
tends 27 (or approximately 6.283) steradians. 
The normal visual field for large, bright test 
objects subtends about 4.1 steradians. The nor- 
mal blind spot subtends only approximately 
0.012 steradian. 

The best method for determining the solid 
angle of the kinetic perimetric visual field is to 
transfer the sampling points far an isopter of a 
given test size and brightness onto the surface 
of a sphere and to determine the area of the 
polygon so created. The solid angle, in steradi- 
ans, is then proportional to this area. We pres- 
ent a simple computer program that converts 
polar coordinates, distance RD and direction 
TD, as measured from perimetric charts, to 
points on the surface of a sphere, and then 
computes the area of the polygon and the solid 
angle subtended by this area. 


Methods 


An abbreviated version of the program that 
illustrates the algorithms involved was written 
in GWBasic, Version 2.02 R2.1, using double 
precision, on an AT&T PC 6300 (Fig. 2). This 
program will runas listed without modification 
in BASICAID on the IBM PC and in Microsoft 
Basic for the Macintosh, Version 2.00.00, Bina- 
ry Math, on the Apple computer. The program 
inputs polar distances in degrees, RD, in lines 
190-220 and directions, TD, in lines 230-260, 
for one quadrant of a hemisphere, or one- 
eighth of the surface of a sphere, or Y27 (1.571) 
steradians. In lines 360-420 the distances and 


1 Steradian 





Surface Area of Sphere=r? 


Fig. 1 (Weleber and Tobler). The 
solid angle, w, is defined as the 
surface area, A, cut by lines ema- 
nating from the center of a sphere 
of radius r, divided by the radius 
squared (left). The steradian is that 
solid angle where the surface area 
on the sphere equals the radius 
squared (right). 


directions are converted from degrees to radi- 
ans, Rand T. Note that distances at 90 degrees 
are constrained to less than 90 degrees. The 
program as written computes the solid angle 
only out to 90 degrees from center, Distances 
greater than 90 degrees project onto the other 
hemisphere, but can be measured separately by 
determining the solid angle subtended by 
points reflected equidistant from 90 degrees 
toward the center of the graph. This value is 
then added to the solid angle determined with 
that isopter within 90 degrees. Lines 430-600 
project the coordinates onto the surface of a 
sphere and compute the solid angle, in steradi- 
ans, subtended by the polygon which has been 
created. The percent of the surface of a sphere 
is computed at line 620. 

Figure 3 lists program lines that, when typed 
into the program shown in Fig. 2, allow entry of 
data from the keyboard. (Lines 165, 250, and 
260 must be deleted.) 

We have written a longer, more complex 
program that processes multiple-array storage 
files of digitized visual field data created by the 
x,y coordinate function within the Digitizing 
Morphometry program of the Bioquant II 
Image Analysis System (Version Jan. 9, 1985). 
This system utilizes a Hipad digitizing tablet 
with a resolution of 0.1 mm. Our larger pro- 
gram reads into memory the digitized visual 
field x,y coordinates stored on flexible disks, 
converts the x,y coordinates to cartesian coor- 
dinates, converts the cartesian coordinates to 
polar distances and directions, both in radians, 
R and T, and in degrees, RD and TD, and then 
proceeds to compute the solid angle in steradi- 
ans and the percent of the surface of a sphere 
for all isopter data previously digitized. The 
output of this program for a normal visual 
field, shown in Figure 4, is listed in Table 1. 
Note that if one for the moment disregards the 








100 REM SOLID ANGLE OF SPHERICAL POLYGON 
110 REM FROM DISTANCES, RD, AND DIRECTIONS, TD (IN DEGREES) 
120 REM R. WELEBER AND W. TOBLER 14 NOV 85 
130 REM PROGRAMMED ON AT&T PC 6300 IN GWBASIC/D (DOUBLE PRECISION) | 
140 REM FOR IBM PC USE BASICA/D : 
150 DEFDBL A,D,E,P,R,T,X,Y 
160 PI=3.1415926535897934 
165 N=11:GOTO 180:REM CURRENT DATA HAS 11 PAIRS 
170 INPUT "NUMBER OF DATA PAIRS";N 
180 DIM RD(N),TD(N),R(N),T(N) 
190 FOR I=1 TON 
200 READ RD(TI) 
210 NEXT I | 
220 DATA 0,90,90,90,90,90,90,90,90,90,90 
230 FOR I=] TO N 
240 READ TD(T) 
250 NEXT I 
260 DATA 0,180,190,200,210,220,230,240,250, 260,270 
270 R1=180/PI 
280 PRINT:PRINT:PRINT:PRINT N;" OBSERVATIONS" 
290 PRINT "POLAR DISTANCES, DIRECTIONS" 
300 PRINT "(in degrees)" 
310 FOR I=1 TO N 
320 IF I<10 THEN PRINT " "; 
330 PRINT I;RD(1I);TD(T) 
340 NEXT I 
350 PRINT 
360 REM CONVERT TO RADIANS 
370 FOR I=l TO N 
380 IF RD(I)<90 THEN 400 
390 RD(I)=90# 
400 R(I)=RD(I)/R1 
410 T(I)=TD(I)/R1 
420 NEXT I 
430 REM SET RADIANS 
440 A=0 
450 FOR I=l TO N 
460 K=I+1 
470 IF K<=N THEN 490 
480 K=1 
490 DI=ABS(T{I)-T(K))*.5 h 
500 IF Dl=0 THEN 600 -o 
510 X=(R(K)-R(I))*.5 E 
520 Y=(R(K)+R(I))*.5 
530 T1l=1/TAN(D1) 
540 D3=COS(X)/COS(Y)*T1 
550 D3=2*ATN(D3) 
560 E=D3+2*D1-PI 
570 IF T(K)=>T(I) THEN 590 
580 E=~-E 
590 A=A+E 
=c 600 NEXT I 
610 PRINT "Solid Angle = ";A;" steradians" 
620 PAS=A/(4*PI)*100 
630 PRINT " or ";PAS;" % of Sphere" 
~ 640 FOR K=1 TO 5:PRINT:NEXT K:END | 7 
= Fig. 2 (Weleber and Tobler). Sample program that computes the solid angle and percent of the surface of Ta 
here from visual field data. With the current data input in lines 220 and 260, this program returns a value of 


Steradians or 12.5% of the surface of a sphere. 
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190 PRINT "PAIR","DISTANCE (RD), 
200 PRINT ,"AS RD,TD" 
210 FOR I=1 TO N 


220 IF I<10 THEN PRINT " "; 
230 PRINT I;:INPUT " 
240 NEXT I 


solid angle subtended by the blind spot, the 
normal visual field within 90 degrees with the 
IVe test target subtends 4.058 steradians or 
32.3% of the surface of a sphere. The rim of 
visual field beyond 90 degrees subtends 0.056 
steradian or 0.44% of the surface of asphere. To 
obtain the net solid angle of seeing area with 
any given isopter, one must subtract the solid 
angles subtended by scotomas within the see- 
ing area. If one assumes that the blind spot for 
the IVye test target is essentially the same as for 
the Le test target (0.012 steradian), the total 
solid angle for the IVye test target is 4.102 
steradians (4.058 + 0.056 --0,012) or 32.6% of 
the surface of asphere. Without subtracting the 
solid angle of the blind spot, the he isopter 
subtends 1.565 steradians, approximately one- 
eighth of the surface of a sphere. 

Figure 5 is the visual field of a patient who 
has retinitis pigmentosa with midperipheral 
scotomas and contracture of isopters. Table 2 is 
the computer output for these data. Note that 
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L lea > 
A 


een corel 


so 355 20 AÀ 
Fig. 4 (Weleber and Tobler). Normal Goldmann 
kinetic visual field. Numbers along le isopter are 
sampling points where target was first seen. The 
polar distances and directions representing these 
points are shown in Table 1. 


DIRECTION (TD)" 


"SRDCI TOC 


Fig. 3 (Weleber and 
Tobler). Program lines 
that alter program listed 
in Figure 2 so that distanc- 
es, RD, and directions, 
TD, can be entered from 
the keyboard. Lines 165, 
250, and 260 in Figure 2 
must be deleted. 


the Le isopter for the patient with retinitis 
pigmentosa subtends only 0.110 steradian com- 
pared to 3.377 —0.012 or 3.365 steradians for 
the normal visual field. Stated differently, the 
solid angle for the Le isopter for the patient 
with retinitis pigmentosa is only 3.3% of nor- 
mal. The IV,e isopter solid angle was 2.144 
~(0.019 + 0.375) = 1.750 steradians, or about 
43% of normal. 

Figure 6 depicts the positioning of a 3-cm* 
hexagon, representing a theoretic scotoma, 
centered at varying degrees of eccentricity ona 
standard kinetic perimetry chart. Table 3 is the 
computer output for the solid angles and the 
percents of surface of a sphere for these identi- 
cal figures. Note that the solid angle of this 
polygon projected upon the surface of a sphere 
decreases as the figure is centered eccentrical- 
ly. In the far periphery, the cartographic distor- 
tion reduces the solid angle of the hexagon by 





ei Le OE A E E A 
240 255 270 285 30 
Fig. 5 (Weleber and Tobler). Visual field of right eye 
of a 41-year-old man with type 2 Usher’s syndrome 
(retinitis pigmentosa and partial congenital deaf- 
ness). Note numbers along isopter sampling points 
for the peripheral seeing area with the [le test target. 
The polar distances and directions for these points 
are shown in Table 2. 
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TABLE 1 
OUTPUT OF PROGRAM FOR NORMAL VISUAL FIELD 





PERIMETRIC FIELD MEASUREMENT DATA* 








ISOPTER 1 (lee) ee a S KANE. i RNS pda 
POINTS RD TD RD TD RD TD RD TD 
1 54.7 1.0 77.6 14.9 18.2 4.2 90.0 4.2 
2 51.0 14.9 74.9 30.5 17.4 9.1 90.0 15.4 
3 50.2 29.7 69.1 45.5 16.1 11.3 90.0 30.2 
4 40.2 45.7 55.6 60.4 14.9 12.3 79.1 45.2 
5 39.4 59.6 48.0 75.0 13.2 9.0 67.2 60.4 
6 35.6 73.6 45.5 90.3 12.2 0.4 54.8 75.5 
7 32.7 100.4 42.1 104.6 12.7 348.3 47.4 90.4 
8 31.9 118.7 41.5 119.4 14.1 342.5 45.4 104.6 
9 33.6 135.1 42.9 134.7 16.0 341.5 44.0 120.0 
10 33.4 149.5 46.4 149.5 17.6 343.8 47.3 135.3 
11 34.6 164.8 52.2 165.0 18.4 348.2 51.8 149.6 
12 36.5 179.6 53.5 179.7 18.6 354.1 57.8 165.2 
13 35.7 195.3 53.2 195.3 0.0 0.0 58.7 180.0 
14 37.3 210.7 54.3 210.2 0.0 0.0 60.0 195.3 
15 36.2 225.3 58.6 225.1 0.0 0.0 61.6 210.2 
16 35.6 241.0 58.8 235.0 0.0 0.0 62.1 225.2 
17 34.3 258.1 61.2 240.3 0.0 0.0 59.3 233.3 
18 41.4 270.7 61.8 255.3 0.0 0.0 62.9 240.3 
19 45.3 285.0 65.7 270.3 0.0 0.0 69.2 255.0 
20 50.6 299.9 73.8 285.2 0.0 0.0 68.4 270.0 
21 51.0 314.8 80.5 299.7 0.0 0.0 Fie 285.2 
22 54.8 329.9 81.5 314.8 0.0 0.0 80.8 288.4 
23 54.4 344.6 81.3 330.1 0.0 0.0 90.0 299.7 
24 0.0 0.0 80.7 345.0 0.0 0.0 90.0 315.4 
25 0.0 0.0 80.3 353.9 0.0 0.0 90.0 328.9 
26 0.0 0.0 0.0 0.0 0.0 0.0 90.0 344.6 
ISOPTER TEST SOLID ANGLE % OF 
NO. TARGET SUBTENDED SPHERE 
1 l2e 1.565 12.46 
2 l4e 3:377 26.87 
3 —\4e 0.012 0.10 
4 IV4e 4.058 32.29 





* Digitized distances (RD) and directions (TD), solid angles (in steradians), and percents of surface of sphere for isopter data within 90 
degrees from visual field in Figure 4. Minus signs indicate a scotoma (the blind spot) with this test target. Compare distances and directions 
for the l2e isopter points with the positions on the perimetric chart in Figure 4. 





31%. Conversely, a given nonseeing region in 
the far peripheral visual field would occupy up 
to 45% more surface area than a central scoto- 


Discussion 





ma of equal size when both are plotted on the 
standard perimetric chart. In other words, con- 
ventional planar representation of the kinetic 
visual field overestimates the size of scotomas 
in the far peripheral visual field by as much as 
45%. 


Although inspection of visual fields usually 
gives the clinician all the information needed, 
quantification of the visual field is necessary 
when statistical analysis of rate of change with 
time or significance of change is desirable. 
Previous attempts at reducing visual field data 
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TABLE 2 
OUTPUT OF PROGRAM OF PATIENT WITH RETINITIS PIGMENTOSA 
WITH MIDPERIPHERAL SCOTOMAS AND CONTRACTURE OF ISOPTERS 
PERIMETRIC FIELD MEASUREMENT DATA* 
ISOPTER 1 (l4e) 2 (Il4e) 3 (Il4e) 4 (IV4e) 5 (—IVae) 6 (—IV4e) 
POINTS RD TD RD TD RD TD RD TD RD TD RD TD 
1 13.5 30.1 23.4 13.0 65.5 336.7 29.5 13.9 19.9 5.5 34.9 335.7 
2 11.9 55.9 19.9 31.3 58.3 324.9 42.4 33.0 18.0 12.3 27.6 331.3 
3 10.4 74.6 18.2 46.7 52.4 310.2 34.9 53.5 17.1 13.0 23.5 316.9 
< 10.3 107.4 14.4 90.3 43.4 292.3 31.4 74.3 14.0 6.8 20.5 274.0 
5 10.2 149.0 14.7 131.6 38.6 273.5 30.7 107.9 12.6 352.8 a N i 230.8 
6 10.3 178.1 13.8 166.0 47.8 257.0 40.2 152.2 14.2 339.4 16.2 199.3 
7 10.5 210.7 13.5 197.2 57.6 276.2 49.9 179.0 17.6 334.2 18.3 180.3 
8 10.6 243.8 14.3 245.2 60.9 299.7 49.8 208.0 19.4 341.2 25.7 165.6 
9 10.6 269.1 18.4 282.8 65.6 322.1 50.8 245.2 20.8 351.3 34.1 179.0 
10 11.3 301.5 22.5 316.4 0.0 0.0 61.2 264.4 0.0 0.0 36.5 194.4 
11 11.5 330.1 26.1 347.6 0.0 0.0 71.0 285.3 0.0 0.0 34.7 211.4 
12 11.6 358.8 0.0 0.0 0.0 0.0 73.9 309.8 0.0 0.0 32.0 228.4 
13 0.0 0.0 0.0 0.0 0.0 0.0 73.1 335.0 0.0 0.0 32.1 235.3 
14 0.0 0.0 0.0 0.0 0.0 0.0 67.8 352.1 0.0 0.0 30.1 249.3 
15 0.0 0.0 0.0 0.0 0.0 0.0 60.0 347.5 0.0 0.0 33.9 259.2 
16 0.0 0.0 0.0 0.0 0.0 0.0 50.5 348.5 0.0 0.0 37.0 277.8 
17 0.0 0.0 0.0 0.0 0.0 0.0 43.4 343.3 0.0 0.0 41.6 300.0 
18 0.0 0.0 0.0 0.0 0.0 0.0 36.3 356.6 0.0 0.0 45.9 315.1 
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.2 325.4 
ISOPTER TEST SOLID ANGLE % OF 
NO. TARGET SUBTENDED SPHERE 
1 Ise 0.110 0.88 
2 Ike 0.284 2.26 
3 Ilse 0.215 1.71 
= IV4e 2.144 17.06 
5 —IV4e 0.019 0.15 
6 —IV4e 0.375 2.98 





* Digitized distances (RD) and directions (TD), solid angles (in steradians), and percents of sphere for isopter data in Figure 5. Minus 
signs indicate scotoma (blind spot is isopter 5). Compare sampling points on the visual field chart in Figure 5 with the polar distances and 
directions for the sampling points for the peripheral Ile seeing area (RD and TD in columns for isopter 3). 


to numeric variables have concentrated on 
chart area measurements with planimeters, 
which not only do not correct cartographic 
distortions but which may also introduce addi- 
tional inaccuracies. Techniques in which 
straight lines are digitized between points on 
the perimetry chart actually create data points 
that do not exist on the surface of a sphere. A 
straight line on the polar projection perimetry 
chart is not the shortest surface distance be- 
tween two points on the surface of a sphere. 
This can be readily appreciated, for example, 
by connecting every other data point. Thus, 
our method of determination of the solid angle 


is also preferable because it avoids the creation 
of extraneous data points. 

The major source of error in determining the 
true solid angle subtended by a given test 
target with our method remains, as it does with 
kinetic visual fields in general, with the sam- 
pling error inherent in measuring a finite num- 
ber of points. Measuring seeing or nonseeing 
regions of the visual field with more data 
points will define the polygon on the surface of 
the sphere with greater precision. 

Our method gives the best estimation of the 
visual field as mapped on the inner surface of 
the perimeter. The solid angle of seeing or 











Vol. 101, No. 4 


Analysis of Kinetic Visual Fields 467 





< L 
165, LTS CN 

RNT 
p Raps Laer Nana | 


UY NAZAR INIT]? 
ARSE i; 


a CI 
NS 


315 





240 255 270 8S 300 
Fig. 6 (Weleber and Tobler). Positioning of 3-cm? 
hexagons on standard perimetric chart. Table 3 
shows the computer output for these hexagons. 


scotomatous regions of the visual field should 
become a useful criterion for evaluation of the 
visual field in all patients with visual field 
defects. There still exist distortions in the rep- 
resentation of the visual field with regard to 
retinal eccentricity." Thus, the solid angle of 
visual field defects produced by lesions of 
equal size in the peripheral retina and central 
retina will not correspond exactly. Mathemati- 
cal correction for distortion of retinal eccentrici- 
ty could be incorporated into our model, but 
this involves certain approximations and as- 
sumptions, in that the shape of the posterior 
segment of the normal eye is not only complex 
but varies among individuals. For example, 
there is considerable difference in the shape of 
a myopic eye. 

Legal blindness from constriction of visual 
field is presently defined as 20 degrees or less 
of remaining central field in the better eye as 
measured with the Ile test target on a Gold- 
mann perimeter. Whereas this is an appropri- 
ate determination for the patient with concen- 
tric visual field loss, pericentral ring scotomas 
that encroach upon fixation may be associated 
with sufficient visual acuity to exclude legal 
blindness on the basis of loss of central visual 
acuity but still produce severe visual disability. 
One could adjust the visual field representation 
to weigh to a greater degree the central regions 
where photoreceptor density is highest! or 
neural acuity is greatest.'' Visual field projec- 
tions that reflect specific photoreceptor density 


© would be useful for assessing the extent of 


TABLE 3 
OUTPUT PROGRAM FOR A THEORETIC SCOTOMA* 


HEXAGON LOCATION SOLID ANGLE % OF 
NO. SUBTENDED SPHERE 
1 CENTER 0.0617 0.491 
2 10 DG 0.0606 0.482 
3 15 DG 0.0620 0.494 
4 20 DG 0.0609 0.485 
5 25 DG 0.0593 0.472 
6 30 DG 0.0589 0.469 
7 35 DG 0.0589 0.468 
8 40 DG 0.0561 0.447 
g 45 DG 0.0572 0.455 
10 50 DG 0.0537 0.428 
11 55 DG 0.0522 0.415 
12 60 DG 0.0513 0.409 
13 65 DG 0.0494 0.393 
14 70 DG 0.0472 0.376 
15 80 DG 0.0424 0.337 





* Solid angles (in steradians) and percents of the surface of a 
sphere for the hexagons in Figure 6 at various degrees. of 
eccentricity. 


involvement in disorders such as retinitis pig- 
mentosa. Projections that better represent 
neural retinal acuity, by emphasizing the im- 
portance of central regions of the visual field, 
would be more appropriate than the standard 
perimetric charts for determination of disabili- 
ty. We are currently working on a computer 
program that will plot digitized standard peri- 
metric data as projections better representing 
retinal area, photoreceptor density, or neural 
acuity. The program that we have described 
provides a first step in such improved visual 
field quantification. 
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Computerized Scoring and Graphing of the 
Farnsworth-Munsell 100-Hue Color Vision Test 





Miguel Lugo, M.D., and James S. Tiedeman, M.D. 


The Farnsworth-Munsell 100-hue test is a 
sensitive and accurate test of color discrimina- 
tion. A major disadvantage of the test is the 
laborious and time-consuming calculation 
needed to score the results and plot them on a 
chart for interpretation. We present a comput- 
er program, written in Microsoft’s BASIC lan- 
guage, that performs the calculation and re- 
ports both the individual color cap error scores 
(from which the graph is plotted) and the total 
error score. If used with an IBM personal 
computer (or compatible) capable of graphics, 
the program plots a graph in a modified polar 
coordinate format that can be printed on a 
dot-matrix printer. 


THE FARNSWORTH-MUNSELL 100-hue test is a 
sensitive and accurate test of color discrimina- 
tion. It can be used to identify the zones of 
color confusion in patients with congenital or 
acquired color vision defects; it can also sepa- 
rate those with normal color vision into groups 
of poor, average, and superior color discrimi- 
nation, on the basis of a total error score.’ The 
test has been used to detect early acquired color 
vision disturbance in various conditions, such 
as increased intraocular pressure,’ diabetic reti- 
nopathy,’ digoxin retinal toxicity,* and age- 
related maculopathy.° 

A major disadvantage of the test is the labori- 
ous and time-consuming calculation needed to 
score the results and plot them on a chart for 
interpretation (Fig. 1). We present a computer 
program, written in Microsoft BASIC language, 
that performs the calculation and reports both 
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the individual color cap error scores (from 
which the graph is plotted) and the total error 
score. If the user has an IBM personal computer 
(or compatible) capable of doing graphics, the 
program will then plot a graph on the screen 
which can be printed on a dot-matrix printer 
(Fig. 2). The program (Fig. 3) runs under 
Microsoft-Disk Operating System (versions 
2.11 and 3.0 tested), and under disk BASIC, 
advanced BASIC, and GW-BASIC 2.0. 





Program Function 





The program first requests patient informa- 
tion. Next, the user enters the order of the color 
caps as recorded during the examination; if a 
cap is in its correct position in the sequence, 
simply pressing the “Return” key enters it. The 
program then checks the input for mistakes, 
such as omission or duplication of a cap num- 
ber. If no input mistake is found, the calcula- 
tion of each cap’s error score proceeds. This 
error score is calculated by adding the differ- 
ence between the value of a cap and that of its 
two neighbors, ignoring the fixed caps. Thus, — 
for cap N: Score = Absolute [N — (N — D] + 
Absolute [N — (N + ])]. The data are then 
printed. An asterisk (*) following a cap number 
in the report indicates that this cap was placed 
out of order by the patient. 

Program lines 600 to 800, which calculate and 
plot the graph, should be used only if the 
computer has graphics capabilities. Five radial 
lines are drawn, representing the major color 
axes: red, yellow, green, blue, and purple. The 
small central circle represents a score of 2 (no 


error), and the outer circle a score of 10. If | oe 
a dot-matrix printer is available, this graph : 


can be printed to complete the report (Fig. 2). 
To do this the user must first call the utility. 
GRAPHICS.COM from MS-DOS before run- 
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Fig. 1 (Lugo and Tiedeman). Hand-drawn graph of test results. Compare with Figure 2. 








LEFT EYE 16/23/85 


Order of color caps entered: 





ix 2 * es * 3 4 S & 7 8 9 10 ig * 
14 * 13 * 15 14 17 i9 ke 21 x 20 15 * 22 23 24 

25 $ 27 28 29 30 Zi 32 33 34 35. 37 & 38 8 
39 42% 36% 40 4 47 * 43 * 45 44 k 48% 46 k 49 $2 x 
50 x 53 55 * 34 * #38 « 57 Sak 60% SO * 463 & G1 * 62 4% 
64 k bb 67 68 71 *% 69 & FOR 73x F248 74 73 76 

78 79 82 * 84 * 83 * BO k*k BI K 
Score each color cap as follows: | 

85 - 5 i- 3 2-3 3-4 4-2 $- 2 é 2 

7-2 8- 2 Q- 2 id - 3 il- 4 iz ~ 3 i3 - 3 

14 - 4 is- 3 ió = 2 i7 ~ 3 18 - é 19 =-= 4 20 ~ 3 

2in- 3 ze ~ 5 23 -~ 2 24~- 3 25 - 3 2& ~ 3 27- 3 

28 — 2 27 - 2 30 - 2 Si- 2 se 2 So 2 34 - 2 

oo - 3 36 ~ 10 37 -3 38 - 4 39 - 5 40 — 1i 4i- § 
42-9 43 - & 44 - 5 45 - 3 44 - 5 47 = 11 45 ~ & 

49 - 6 S50 - 4 S51 - 2 S52 - 4 33 ~- 5 $4 - 3 33 ~ 3 

56 ~ 5 $7 - 2 s- 5 s9 - § 40 - 35 éi = 3 bz ~- 4 

63 ~ 6 64 - 3 65 ~ 4 64 ~- 3 6&7 - 2 668 ~ 4 59 - 3 

70 - 4 7i- § 72 -3 73- 4 74 - 3 75 - 2 76 - 2 

77 - 2 78 - 2 79 - 4 80 — 4 8i - 5 652 - § 83 - 4 

84 - 3 
Total error score = 152 

R 
P 










; "ig. 2 (Lugo and Tiedeman). The same test shown in Figure 1 drawn by the program ona dot-matrix printer. r 
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99 REM * RRR eRe INITIALIZATION PSE TSSCCLICTCTCSCTICISC ICT CCC CCITT ST 

-~ 10 KEY OFF:CLEAR:CLS:SCREEN 2 

20 SCALE=2.5:DIM X(190),¥(190) ,SCORE(90) ,PLOT(90) ,ANGLE(90),R(90) 

30 INPUT "Do you want to recall a saved test";A$:IF LEFT$(A$,1)="Y" OR LEFTS$(A$, 

1)="y" THEN INPUT "File name";A$ ELSE GOTO 60 

40 IF A$="" THEN A$="100" 

50 A$=A$+".DAT":OPEN "I",1,A$:FOR P=0 TO 84: INPUT #1,X(P),PLOT(P):NEXT P:INPUT # 

1,N1$,N2$,N3$,N4$,N5$: FLAG=1: ‘CLOSE 1:GOTO 200 

60 CLS: LINE INPUT "What is the patient's name? ";N1$:INPUT "Identification numbe 

r";N2$: INPUT "Today's date":N4$:INPUT "Age";N5$ 

70 INPUT "Which eye";N3$ 

80 INPUT "Do you want to save this test";A$:IF (LEFT$(A$,1)="Y" OR LEFT$(A$,1)=" 

y") THEN INPUT "File name";A$ ELSE GOTO 100 

90 S1=1:IF A$=""" THEN A$="100" 

99 REM kaekkKRARKRKRKKKRRR KK ENTER CAP ORDER RHEE KHER RAKREKRERAKKEARAKHE SR 

100 PRINT “Enter the order of the color caps (-1 to edit, -9 to start again)":P 

RINT 

110 FOR N=0 TO 84:PRINT " "; 

120 INPUT ;""LA 

130 IF A=-1 THEN PRINT: INPUT "OK; re-enter the data starting with position numbe 

r ";N:R=0:FOR C=0 TO N-1:R=R+X(C):NEXT C:GOTO 120 

140 IF A=-9 THEN CLS:N=0:R=0:GOTO 100 

150 IF A=85 THEN X(N)=0 ELSE IF A<>0 THEN X(N)=A ELSE IF N=0 THEN X(N)=0:PRINT " 

85 ";:ELSE X(N)=N:PRINT X(N); 

160 R=R+X(N):IF N=21 GOTO 850 ELSE IF N=42 GOTO 860 ELSE IF N=63 GOTO 870 ELSE I 

F N=84 GOTO 880 

170 NEXT N:R=0:CLS 

199 REM KRARKKEKAARKKKKAKE PRINT ORDER/CALCULATE SCORES REE KEKKKKEKEKKRENSE 

LPRINT N1$;TAB(30)N3$;" EYE";TAB(60)N4$:LPRINT N2$;:LPRINT TAB(60)N5$;" year 
:LPRINT 

310 PRINT “Order of color caps entered:":LPRINT "Order of color caps entered:" 

220 J=0:X(85)=85:FOR K=0 TO 84 

230 BEFORE=K-1:AFTER=K+1 

240 IF K<>0 THEN SCORE(K)=ABS(X( BEFORE) -X(K))+ABS(X(AFPTER)-X(K)) ELSE SCORE(0)=A 

 BS(-1-X(0))+ABS(X(1)-xX(0)) 

250 IF X(K)=0 THEN X(K)=85 

260 PRINT TAB(J*6)X(K);:LPRINT TAB(J*6)X(K);:IF X(K)=85 THEN X(K)=0 

270 IF K<>X(K) THEN PRINT "*";:LPRINT "te", 

280 J=J+1:IF J=13 THEN J=0:PRINT :LPRINT 

ae NEXT K:J=0:CLS:LPRINT: LPRINT: IF FLAG=1 THEN FLAG=0:GOTO 400 ELSE PRINT "Calc 

ulating..." 

299 BEN REEKEKKKAKKKKKKEK CALCULATE PLOT KKK KEREK KREME KKEKKEREEKEKKAK 

300 FOR J=0 TO 84:IF X(J)-J=0 GOTO 370 

310 FOR K=1 TO 21:IF (J-K)<0 GOTO 330 

320 IF X(J-K)-J=0 GOTO 350 

330 IF X(J+K)-3<>0 GOTO 360 

340 PLOT(J)=SCORE(J+K):GOTO 360 

350. PLOT(J)=SCORE(J-K) 

360 NEXT K:GOTO 380 

“370 PLOT(J)=SCORE(J) 

(380 NEXT J:J= 0 


Fig. 3 (Lugo and Tiedeman). A BASIC computer program for scoring and graphing the Farnsworth- Munsell 





nea hue test. 
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399 REM KEKE KKKKKKEKEEK PRINT CAP SCORES RRR KEKKEKKKEKKKHKKHKEEK 


400 CLS:PRINT "Score each color cap as follows:":LPRINT "Score each color cap as 
follows:":IF FLAG=1 THEN FLAG=0 

410 E=0:FOR N=0 TO 84:E=E+PLOT(N) 

420 IF N=0 THEN N=85:PLOT(85)=PLOT(0) 

430 PRINT TAB(J*10)N;"-";PLOT(N);:LPRINT TAB(J*10)N;"-";PLOT(N) ;:J=J+1:IF J=7 TH 

EN J=0:PRINT :LPRINT 

440 IF N=85 THEN N=0 

450 NEXT N:PRINT :LPRINT:E=E-170 

460 PRINT :PRINT "Total error score =";E:LPRINT:LPRINT "Total error score =";E 
499 REM RAE KKEKKKKEKEK SAVE DATA 2222 See eee SaSSaSSSS ESS SESS SSSSSSS SE So 

500 IF S1=1 THEN A$=A$+".DAT":OPEN "0O",1,A$:FOR P=0 TO 84:WRITE #1,X(P),PLOT(P): 

NEXT P:WRITE #1,N1$,N2$,N3$,N4$,N5$:CLOSE 1:S1=0 

599 REM KEKE KKKKKKKKH CALCULATE THE GRAPH (22222 fee eee ee eeeeeeeeeeena dt & o & 3 

600 CLS:SCREEN 1:PRINT "Calculating..." 

610 FOR P=1 TO 85:F=46-(P/24) 

620 ANGLE (P)=((P-1)*3.1416/F) 

630 R(P)=(PLOT(P)+5.5)*SCALE 

640 NEXT P 

650 Cl=7.5*SCALE:C2=15.5*SCALE:L=25.5*SCALE 

699 REM KEKE KKKKKK PLOT GRAPH 22222 See ee ee eee ESESESSSSSSSLSLLLLE & 

700 CLS:FOR P=1 TO 85 

710 X=-R(P)*SIN(ANGLE(P) )+80:Y=-R(P)*1.84*COS(ANGLE(P) )+100 

720 XC1=-C1*SIN(ANGLE(P) )+80:YC1=-C1*1.84*COS(ANGLE(P) )+100 

730 XC2=-C2*SIN(ANGLE(P) )+80:YC2=-C2*1.84*COS(ANGLE(P))+100 

740 XL=-L*SIN(ANGLE(P) )+80:YL=-L*1.84*COS(ANGLE(P) )+100 

750 IF P=1 THEN X1=X:Y1=Y:LINE (2*XC1,YC1)-(2*XC1,YC1) :X3=XC1:Y3=YC1:LINE (2*X,Y¥ 
)-(2*X,Y):LINE (2*XC2,YC2)-(2*XC2,YC2) :X5=XC2: YS5=YC2:LINE (2*XC1,YC1)-(2*XL,YL): 

GOTO 780 

760 LINE (2*X2,Y2)-(2*X,Y):LINE (2*X4,Y4)-(2*XC1,YC1):LINE (2*X6,Y6)-(2*XC2,YC2) 


770 IF (P=18 OR P=36 OR P=53 OR P=71) THEN LINE (2*XC1,YC1)-(2*XL, YL) 

780 X2=X:Y2=Y:X4=XC1:Y4=YC1:X6=XC2:Y6=YC2:NEXT P 

790 LINE (2*X4,Y4)-(2*X3,Y3):LINE (2*X6,Y6)-(2*X5,Y5):LINE (2*X2,Y2)-(2*X1,Y1) 
800 LOCATE 1,22:PRINT "R";:LOCATE 6,36:PRINT "P";:LOCATE 9,6:PRINT "Y";:LOCATE 2 
3,31:PRINT "B";:LOCATE 25,12:PRINT "G"; 

810 J$=INKEY$:IF J$="" THEN GOTO 810 ELSE IF J$="E" OR J$="e" THEN CLS:SCREEN 2: 
GOTO 70 ELSE IF J$="P" OR J$="p" THEN RUN ELSE GOTO 810 

849 REM REKKKKKKKKKKKKK ERROR = TRAPPING 2222 fee eee eee SSSSSSESE SELES. OS © 

850 IF R=231 GOTO 170 ELSE R=0:N=0:GOTO 890 

860 IF R=903 GOTO 170 ELSE R=231:N=22:GOTO 890 

870 IF R=2016 GOTO 170 ELSE R=903:N=43:GOTO 890 

880 IF R=3570 GOTO 170 ELSE R=2016:N=64 

890 PRINT "Looks like you made an error entering the caps from the last box.":PR 
INT "Start again from cap position # ";N:GOTO 120 


ning the program. After the graph is complete- 
ly drawn on the screen, press the shift and the 
“Prt Sc” (print screen) keys together to send 
the information to the printer. Once this task is 
done, pressing the letter “E” allows calculation 
of the other eye, and pressing “P” restarts the 


Discussion 


Previously described programs to score the 
Farnsworth-Munsell 100-hue test have been 
limited by requiring either a dedicated comput- 


program (for another patient). 

The user is given the option of recalling a 
previous test (assuming one has been saved) or 
of saving the present one. A file extension 
should not be entered with the name, as the 
program automatically uses .DAT for this pur- 
pose. 


er^’ or a computer not in common use.’ Most 
recently, Benzschawel” published a program 
written for the Apple Computer which calcu- 
lates the major error axis, total error score, and 
analyzes it by comparing to the population 
statistics compiled by Verriest, Van Laethem, 
and Uvijls.” 
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To our knowledge, ours is the first microcom- 
puter program published that generates a re- 
port including not only the individual and total 
cap error scores but also graphs these in a 
modified polar coordinate format as originally 
done by Farnsworth. We have found this pro- 
gram to be of great help in reducing technician 
error and saving time in the calculation and 
plotting of the graph. As a result, the 100-hue 
test is being used with greater frequency in our 
clinic for many different types of patients. Be- 
cause the MS-DOS machines presently appear 
to be the most popular microcomputers, this 
program should find wide use. 
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Leber’s Congenital Amaurosis Associated With 


Hyperthreoninemia 





Seiji Hayasaka, M.D., Satoshi Hara, M.D., Katsuyoshi Mizuno, M.D., 
Kuniaki Narisawa, M.D., and Keiya Tada, M.D. 


Two siblings had Leber’s congenital amauro- 
sis. The girl (Patient 1) showed blindness 
shortly after birth, absent pupillary light re- 
flex, and multiple round, white spots in both 
fundi. Her serum threonine level was in- 
creased (2.0 to 5.3 mg/dl; normal, 0.78 to 1.82 
mg/dl). She died of massive pericardial effu- 
sion four months after birth. Her brother (Pa- 
tient 2) was nearly blind shortly after birth. He 
had a poor pupillary light reflex and a nearly 
extinguished electroretinographic response. 
He also had hyperthreoninemia, hyperthreo- 
ninuria, hepatomegaly, and mental and physi- 
cal retardation. We suspect a close relationship 
between hyperthreoninemia and Leber’s con- 
genital amaurosis in these siblings. 


LEBER’S CONGENITAL AMAUROSIS is character- 
ized by blindness or near-blindness from birth 
or shortly thereafter, reduced or absent pupil- 
lary reactions, nystagmus, and a variable oph- 
thalmoscopic appearance.'® The diagnosis of 
this disorder is established by an absent or 
nearly absent electroretinographic response.*” 
A nonrecordable electroretinogram in infancy 
is also demonstrated in cerebrohepatorenal 
(Zellweger's) syndrome,’ infantile neuronal ce- 
roid lipofuscinosis (Haltia-Santavuori type),*' 
and familial juvenile nephronophthisis (Sen- 
ior’s syndrome). Although there are some his- 
topathologic reports on eyes of patients with 
Leber’s congenital amaurosis,’ only a few in- 
clude biochemical information about the disor- 
der. We treated two siblings with Leber’s con- 
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genital amaurosis associated with high levels of 
serum threonine. 


Subjects and Methods 


Both patients underwent direct and indirect 
ophthalmoscopy. Electroretinographic tests 
were done after 15 minutes of dark adaptation 
using a white-flash stimulus. Amino acid con- 
centrations in the serum and urine were quanti- 
tatively estimated with an automatic amino 
acid analyzer, as described by Hayasaka and 
associates. Acid phosphatase, P-D-glucu- 
ronidase, N-acetyl-B-D-glucosaminidase, a-D- 
mannosidase, and a-L-fucosidase activities in 
tear fluids were assayed as described by 
Kitaoka, Nakazawa, and Hayasaka." Arylsulfa- 
tase A and B activities were also measured." 
Specimens were excised from the conjunctiva, 
fixed in 2.5% glutaraldehyde buffered at pH 
7.3, and ultrathin sections studied by electron 
microscopy, as described by Van Hoof and 
associates.” 


Case Reports 


Case 1 

An apparently normal girl was delivered on 
July 29, 1982, after a full-term uneventful preg- 
nancy. Her birthweight was 2,350 g. Her par- 
ents were healthy and not consanguineous 
(Fig. 1). The family history disclosed no evi- 
dence of inborn errors of metabolism or heredi- 
tary visual disturbance. At 1 week of age the 
patient had diarrhea that lasted for several 
days. A few weeks later her mother noticed 
that the girl’s pupils did not respond to light. 
At 8 weeks of age the patient was referred to 
Tohoku University Hospital for failure to thrive 
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Gase-t. Case 2. 


Fig. 1 (Hayasaka and associates). Pedigree of two 
siblings with Leber’s congenital amaurosis. Both pa- 
tients, their parents, and their maternal grandmoth- 
er underwent ophthalmologic examination (check- 
marks). 


and poor vision. High forehead, hypertelor- 
ism, and muscular hypotony were not noted. 
Physical, laboratory, and roentgenographic 
examinations demonstrated mild anemia (red 
blood cell count, 370 x 104 cu mm), hepato- 
megaly with mild liver dysfunction (serum glu- 
tamic oxaloacetic transaminase, 125 units; 
serum glutamic pyruvic transaminase, 79 
units), and pericardial effusion. The urine was 
clear, with an acid reaction, and negative for 
protein and sugar. Results of renal function 
tests were within the normal range (creatinine, 
0.7 mg/dl; blood urea nitrogen, 13 mg/dl). Plas- 
ma electrolytes were within normal range (so- 
dium, 137 mEq/liter; potassium, 3.8 mEq/liter; 
chloride, 106 mEq/liter). The serum amino acid 
levels were examined several times. The threo- 
nine level ranged between 2.0 and 5.3 mg/dl 


(normal, 0.78 to 1.82 mg/dl) (Table 1). Serum 


TABLE 1 
AMINO ACID CONCENTRATIONS IN SERUM 
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AMINO ACIDS SERUM CONCENTRATIONS (meG/DL) 
PATIENT PATIENT NOPI 
1 2 MEAN RANGE 

Phosphoserine 0.16 0.19 0.24 0.04 to 0.44 
Taurine 3.50 3.04 2.14 0.76 to 3.52 
Aspartic acid 0.23 0.46 0.36 0.08 to 0.64 
Threonine 3.41 6.28 1.30 0.78 to 1.82 
Serine 1.50 210 1.66 1.14 to 2.18 
Glutamic acid 2.81 3.21 — — 
Glutamine 4.58 6.41 —- — 
Glycine 1.95 2.34 2.03 1.23 to 2.83 
Alanine 3.28 4.11 3.28 1.70 to 4.86 
Citrulline 0.50 0.29 0.37 0.09 to 0.65 
Valine 1.95 2.95 2.62 1.50 to 3.74 
Cystine 0.58 0.64 — — 
Methionine 0.50 0.48 0.34 0.20 to 0.48 
Cystathionine 0.04 0.04 — — 
Isoleucine 1.44 1.12 0.86 0.32 to 1.44 
Leucine 2.50 2.01 1.64 0.66 to 2.60 
Tyrosine 1.58 1.30 1.16 0.62 to 1.70 
Phenylalanine 1.10 1:15 1.27 0.69 to 1.85 
Homocystine 0.00 0.00 —- — 
Ethanolamine 0.05 0.07 —- — 
Ornithine 1.40 1.33 0.96 0.36 to 1.56 
Lysine 2.82 2.95 2.23 1.49 to 2.97 
Histidine 1.60 1.65 1:38 1.04 to 1.72 
Arginine 1:50 1.07 1.25 0.49 to 1.72 
Hydroxyproline 0.25 0.34 0.20 Trace to 0.40 
Asparagine 1.60 1.45 1.19 0.83 to 1.55 
Proline 2.58 2.50 1.66 0.82 to 2.50 
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levels of other amino acids were within the 
normal range. Amino acid levels in the urine 
were not analyzed. The patient was given 
cow’s milk (protein, 1.8 to 2.2 g/kg of body 
weight per day). 

Both eyes lacked a pupillary reflex to light. 
The cornea, lens, and vitreous were clear bilat- 
erally. Multiple round, white spots with rela- 
tively well-circumscribed edges were distribut- 
ed throughout the entire fundus except the 
macula. The lesions were bilaterally symmetric. 
Electroretinography was not done and no fun- 
dus photographs were obtained. Because of 
increased dyspnea, the pericardial cavity was 
drained on Oct. 8, 1982, but the patient died of 
massive pericardial effusion on Nov. 25. An 
autopsy disclosed idiopathic pericarditis fib- 
rinofibrosa, acute swelling of both kidneys, 
hypoplasia of the thymus, and periportal fibro- 
sis and bile duct proliferation of the liver. The 
eyes were not available for postmortem exami- 
nation. 


Case 2 

An apparently normal boy was born on 
March 7, 1984, after a full-term uneventful 
pregnancy. His birthweight was 2,950 g. A few 
weeks after his birth his mother noticed that his 
pupils did not respond to light. In early April, a 
pediatrician noted that the pupillary reflex to 
light was sluggish bilaterally. On April 14 the 
patient had a sudden high fever and convul- 
sions. On April 16 he was referred to Tohoku 
University Hospital because of repeated con- 
vulsions. 

The cerebrospinal fluid disclosed Escherichia 
coli infection. Intensive antibacterial therapy 
for one week reduced the meningeal symp- 
toms. High forehead and hypertelorism were 
not noted. In late April, physical and laborato- 
ry examinations disclosed hepatomegaly with 
mild liver dysfunction (serum glutamic oxalo- 
acetic transaminase, 52 to 143 units; serum 
glutamic pyruvic transaminase, 41 to 151 
units). A computed tomographic scan of the 
abdomen showed a diffuse low-density area of 
liver. A computed tomographic scan of the 
brain demonstrated an area of slightly low 
density in the central lobule of the cerebellum 
and mildly dilated ventricles. An electroen- 
cephalogram was within normal limits. The 
urine was clear, with an acid reaction, and 
negative for protein and sugar. Results of renal 
function tests were within the normal range 
(creatinine, 0.7 mg/dl; blood urea nitrogen, 9 


mg/dl). Plasma electrolytes were within the 
normal range (sodium, 143 mEq/liter; potassi- 
um, 4.9 mEg/liter; chloride, 107 mEq/liter. 
Serum neutral fats (72 mg/dl), phospholipids 
(177 mg/dl), and total cholesterol (133 mg/dl) 
levels were within the normal range. Amino 
acid analysis disclosed hyperthreoninemia (5.8 
to 7.5 mg/dl; normal, 0.78 to 1.82 mg/dl) (Table 
1). Hyperthreoninuria (3.12 pmole/mg of creat- 
inine; normal, trace to 0.59 pmole/mg of creati- 
nine) was found. Increased urinary excretion of 
serine, glycine, and hydroxyproline were also 
noted (Table 2). Serum levels of other amino 
acids were within the normal range. The pa- 
tient was given cow’s milk (protein, 1.8 to 2.2 
g/kg of bodyweight per day). 

Ophthalmologic examination on April 25 
demonstrated a poor pupillary light reflex in 


TABLE 2 
URINARY EXCRETION OF AMINO ACIDS 








AMINO ACIDS URINARY EXCRETION (j:MOLE/MG OF CREATININE) 
PATIENT 2 NORMAL 
MEAN RANGE 

Aspartic acid 0.15 0.10 0 to 0.22 
Threonine 3.12 0.29 0 to 0.59 
Serine 2.55 0.81 0.23 to 1.39 
Glutamic acid 0.07 0.17 0 to 0.43 
Glutamine 1.57 0.77 0 to 1.57 
Glycine 9.67 2.89 0.91 to 4.87 
Alanine 1.21 0.86 0 to 1.72 
Citrulline 0.06 0.09 0 to 0.15 
Valine 0.18 0.13 0 to 0.21 
Cystine 0.01 0.12 0 to 0.18 
Methionine 0.16 0.09 0 to 0.17 
Cystathionine 0.03 0.04 0 to 0.06 
Isoleucine 0.10 0.03 0 to 0.10 
Leucine 0.18 0.10 0 to 0.20 
Tyrosine 0.49 0.41 0 to 0.73 
Phenylalanine 0.17 0.17 0 to 0.29 
B-Alanine 0.06 0.22 0 to 0.44 
B-Amino isobutyric acid 5.12 1.55 0 to 5.67 
Homocystine 0 

Ethanolamine 1.04 0.66 0.28 to 1.04 
Hydroxylysine 0.02 0.05 0 to 0.09 
Ornithine 0.12 0.04 0 to 0.12 
Lysine 0.25 0.33 0 to 0.59 
Histidine 2.06 2.18 0.26 to 4.10 
Arginine 0.07 0.05 0 to 0.11 
Hydroxyproline 0.56 0.07 0 to 0.27 
Asparagine 1.04 0.38 0 to 1.04 
Proline 0.16 0.04 0 to 0.16 
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Fig. 2 (Hayasaka and associates). Case 2. Fundus 
appears to be normal. 


both eyes. The cornea, lens, and vitreous were 
clear bilaterally. The optic disks, retinal ves- 
sels, and retinas appeared to be normal, and no 
retinal edema or white spots were found (Fig. 
2). No inflammatory sign was noted. A single 
bright-flash electroretinographic response was 
nearly extinguished. Acid phosphatase, B-D- 
glucuronidase; N-acetyl-8-D-glucosaminidase, 
a-D-mannosidase, a-L-fucosidase, and arylsul- 
fatases A and B activities in tears were within 
the normal range. No inclusions were found in 
the conjunctival cells by electron microscopy. 
After the meningitis the patient’s psychomotor 
development regressed. At the age of 6 months 
he could not raise his head from any position, 
and his developmental quotient was 20. At the 
age of 1 year esotropia and horizontal nystag- 
mus developed. The fundi appeared normal 
ophthalmoscopically. Mental and physical re- 
tardation was prominent. 





Discussion 





The fundus appearance of the sister (Patient 
1) closely resembled that in Leber's congenital 
amaurosis.* Although no electroretinogram 
was performed, the ophthalmologic diagnosis 
was Leber’s congenital amaurosis. Her serum 
threonine level ranged from 2.0 to 5.3 mg/dl, 
although hyperthreoninemia was suspected. 


Her brother (Patient 2) showed poor vision 
shortly after birth and a reduced pupillary light 
reflex. His electroretinographic response was 
nearly absent; therefore, the ophthalmologic 
diagnosis was Leber’s congenital amaurosis. 
He showed hyperthreoninemia, hyperthreoni- 
nuria, and hepatomegaly with mild liver dys- 
function. It is unclear whether his mental and 
physical retardation resulted from meningitis 
or a biochemical abnormality involving hyper- 
threoninemia. 

Cerebrohepatorenal (Zellweger’s) syndrome 
is characterized by a typical facial appearance 
(high forehead and hypertelorism), marked 
muscular hypotonia, hepatomegaly, and albu- 
minuria.* An excessive amount of very-long- 
chain fatty acids was recently found in Zell- 
wegers syndrome.“ Despite biochemical 
analysis of very-long-chain fatty acids, Zell- 
weger's syndrome was excluded in our cases by 
the absence of the typical facial appearance and 
by albuminuria. The infantile type of ceroid 
lipofuscinosis and metachromatic leukodystro- 
phy was also excluded in Case 2 by the normal 
activities of lysosomal enzymes in tear fluid 
and the normal ultrastructure of the conjuncti- 
val cells. Senior’s syndrome was ruled out by 
the normal renal function. Autopsy features in 
Case 1 made the other multisystem diseases 
associated with a nonrecordable electroretino- 
gram in infancy unlikely. 

Hyperthreoninemia is a rare condition. To 
our knowledge, only one patient with hyper- 
threoninemia has been described previously. 
The boy had periodic episodes of convulsions 
and growth retardation. He was anemic (hemo- 
globin, 10.3 g/dl). His serum level of threonine 
was 7.1 mg/dl. Ocular findings were not de- 
scribed, 

No biochemical examination of threonine- 
metabolizing enzymes has been done as yet in 
our patient. We do not know, therefore, wheth- 
er the hyperthreoninemia was primary (caused 
by an enzyme defect) or secondary (caused by 
liver dysfunction). The association, however, 
of Leber’s congenital amaurosis and hyperthre- 
oninemia may be close. 

We previously described a patient with 
Leber's congenital amaurosis who had normal 
serum amino acid levels.'* Not all patients with 
Leber’s congenital amaurosis have hyperthreo- 
ninemia. It is possible that biochemical abnor- 
malities involving hyperthreoninemia may cor- 
relate with the pathogenesis of Leber’s 
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congenital amaurosis. An analysis of the serum 
amino acids in patients with Leber’s congenital 
amaurosis should be made. 
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Bilateral Carcinomas of the Eyelid 





Narsing A. Rao, M.D., Scott A. Dunn, M.D., Jorge L. Romero, M.D., 
and Warren Stout, M.D. 


A 41-year-old man receiving long-term im- 
munosuppressive therapy after renal trans- 
plantation developed progressive ulcerative 
lesions involving both lower eyelids. The le- 
sions began as crusting and exfoliating masses 
and developed over a one-year period. A biop- 
sy demonstrated that the lesions were invasive 
Squamous cell carcinomas. 


AMONG THE MANY reported ophthalmic com- 
plications of renal transplantation are cataract, 
glaucoma, worsened hypertensive and diabetic 
retinopathy, cytomegalovirus inclusion dis- 
ease, and herpetic keratitis. Although the 
increased incidence of malignancies, especially 
skin cancers, in transplant recipients and other 
immunosuppressed patients is well known,” 
the development of ocular adnexal tumors in 
the same population has not been widely 
reported. In 1980, Stewart and associates? 
reported two cases of eyelid tumors after re- 
nal transplantation. One patient developed 
keratoacanthoma involving the lower eyelid 
and the other developed a squamous cell carci- 
noma. We treated an unusual case of aggres- 
sive, invasive squamous cell carcinoma of both 
lower eyelids in a patient receiving immuno- 
suppressive therapy after renal transplanta- 
tion. 





Case Report 





A 41-year-old man with renal failure caused 
by chronic glomerulonephritis underwent ca- 
daver renal transplant approximately 12 years 
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ago. The transplant was well accepted and the 
patient was maintained on 5 mg of prednisone 
and 75 mg of azathioprine every other day. Ten 
years after transplantation the patient noticed 
dry patches on his lower eyelids. A dermatolo- 
gist commented on their wart-like appearance 
and suggested that they were viral papillomas. 
The lesions later increased somewhat in size. 
Shave biopsy specimens disclosed a nondiag- 
nostic necrotic inflammation. 

The patient was then examined by his oph- 
thalmologist who found large ulcerative lesions 
involving both lower eyelids. These ulcers con- 
tained necrotic debris and had indurated mar- 
gins (Fig. 1). A biopsy specimen of the right 
lower eyelid lesion showed primarily ulcerative 
pseudoepitheliomatous hyperplastic tissue. 
There were, however, foci of atypical squamous 
epithelial changes suggestive of epidermoid 
carcinoma. Because of this, the patient under- 
went total excision of both lower eyelid lesions, 
with full-thickness skin grafting. Histological- 
ly, both lesions disclosed infiltrating squamous 
cell carcinoma (Fig. 2); the surgical margins 
were free of malignancy. 

Two months after surgery an indurated mass 
was noted at the site of the left lower eyelid 








Fig. 1 (Rao and associates). Ulcerative lesions in- 
volving lower eyelids in a patient after renal trans- 
plantation. 
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Fig. 2 (Rao and associates). Excisional biopsy specimens of the eyelid lesions show infiltrating squamous 
carcinoma (hematoxylin and eosin, x 160). Left, Right lower eyelid tumor. Right, Left lower eyelid tumor. 


skin graft; the mass was associated with a 
purulent discharge. Initial treatment with an- 
tibiotics produced some response, but an ulcer- 
ative lesion that resembled the previously 
resected squamous cell carcinoma later devel- 
oped at this site. A biopsy specimen of this 
recurrent lesion showed invasive squamous 
cell carcinoma containing large numbers of ab- 
normal mitotic figures (Fig. 3). 





Discussion 








It has been well established that recipients of 
organ transplants, with therapeutic suppres- 
sion of their immunologic systems, are at much 
greater risk of developing cancer than is the 
general population. From many reports on 
the incidence of various types of neoplasms in 





Fig. 3 (Rao and associates). Recurrent squamous 
cell carcinoma of the left lower eyelid containing 
many mitotic figures (hematoxylin and eosin, x 160). 


transplant recipients, it is apparent that there is 
no simple across-the-board increase in the inci- 
dence of all types of neoplasms.’ Most of the 
tumors were skin carcinomas and lymphoid 
neoplasms. Skin cancers constituted 39% and 
lymphomas accounted for 27% of the cases ina 
tumor registry study of transplant patients.” In 
Minnesota the incidence of skin neoplasia in 
renal transplant patients was 7.1 times greater 
than expected in the general population from 
the same geographic area, and squamous cell 
carcinomas were 36.4 times more frequent than 
expected in this region. 

The incidence of skin cancers varies consider- 
ably in different geographic areas. In Minneso- 
ta, skin cancers occurred in 1.4% of renal trans- 
plant patients,” in Denver in 3.5%, and in 
Australia in 9.2% to 14%.*"* Such variations are 
believed to result from more ultraviolet radia- 
tion in the regions with the higher incidences 
of skin cancers.° 

Of the skin cancers that develop in these 
patients, squamous cell cancers greatly out- 
number basal cell carcinomas.’ This is surpris- 
ing, as in the general population basal cell 
carcinomas outnumber squamous cell carcino- 
mas, usually at a ratio of about 4 to 1.” 

The skin cancers in transplant patients are 
unusual in that the lesions generally tend to be 
multiple, more aggressive, and more likely to 
recur and metastasize than are typical squa- 
mous cell carcinomas. Although squamous cell 
carcinomas of the skin usually occur in parts of 
the body exposed to the sun, this is by no 
means always so. Some transplant patients 
develop an almost generalized squamous cell 
carcinomatosis of the skin and require repeated 
operations for removal of lesions.’ 

Many hypotheses have been proposed to 
explain this increased cancer risk in transplant 
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recipients. Some have suggested that the 
transplant tissue itself may transmit tumor cells 
or perhaps oncogenic viruses. This appears to 
be unlikely, however, because the incidence 
and types of cancers developing in renal trans- 
plant patients are remarkably similar to those 
in patients treated with immunosuppressive 
agents for autoimmune disorders. Others have 
postulated possible carcinogenic effects of the 
immunosuppressive agents themselves. Many 
immunosuppressive drugs are potential muta- 
gens and the carcinogenic effect of a few has 
been demonstrated in experimental studies." 

For the ophthalmologist, these considera- 
tions raise two practical points to be considered 
in the management of transplant recipients 
taking immunosuppressive agents. First, mea- 
sures should be taken in all such patients to 
reduce the risk of development of facial skin 
carcinomas; patients should be instructed in 
the use of hats, sunglasses, and sunscreens 
that contain para-aminobenzoic acid.® Second, 
any suspicious lesion appearing in a patient 
known to be immunosuppressed should be 
monitored closely and undergo biopsy early to 
facilitate early diagnosis and treatment. Fur- 
thermore, these patients should be examined 
frequently even after excision of the tumors to 
detect early recurrences and the development 
of new primary epidermoid carcinomas of the 
Skin. 
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Lymphocyte Subpopulations in Uveal Malignant Melanoma 


Henry J. Kaplan 


Recent insights into the biologic behavior of 
malignant melanoma of the choroid have creat- 
ed a dilemma in the management of these 
tumors. Whereas enucleation was the time- 
honored treatment of choice once a diagnosis of 
choroidal melanoma was established, observa- 
tion with or without local irradiation is now an 
accepted therapeutic alternative depending on 
the size of the tumor, its location, the age of the 
patient, and other factors.'” 

It is apparent that the prognosis of choroidal 
melanoma tumors depends on (1) tumor- 
related factors (for example, the biologic be- 
havior of the melanoma cells) and (2) host- 
related factors (for example, the immune 
responsiveness of the host to the tumor). 

Experimental animal studies have demon- 
strated that the host immune response is im- 
portant in the local growth and metastatic dis- 
semination of tumors artificially placed within 
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the anterior chamber of the eye.” However, 
they do not shed light on the effect the immune 
response may have on choroidal melanoma, 
and analogous conclusions cannot be properly 
drawn. 

Flynn and associates‘ tried to document im- 
mune abnormalities before therapy in patients 
with uveal malignant melanoma by studying 
peripheral blood lymphocyte subpopulations 
with monoclonal antibodies and the fluo- 
rescence-activated cell sorter. The immune re- 
sponse involves the participation of many dif- 
ferent cell types; although they are functionally 
heterogenous, they are often morphologically 
identical—particularly mononuclear cells. For- 
tunately, mononuclear cells express an array of 
cell surface molecules (glycoproteins) that help 
to define these cell types and their subsets (Fig. 
1). Monoclonal antibodies allow us to recognize 
these cell types by combining with their dis- 
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tinctive surface markers. When these antibod- 
ies are coupled with a fluorescent dye they can 
be detected with sophisticated instrumentation 
such as the fluorescence-activated cell sorter. 

Flynn and associates studied 266 patients 
with uveal melanoma before therapy. They 
showed a statistically significant evaluation in 
the peripheral blood T-helper/inducer, T- 
suppressor/cytotoxic and B-lymphocyte sub- 
populations. Because there was only a 13- 
month follow-up, it is too early to determine 
whether or not there is a correlation with prog- 
nosis. Furthermore, serial evaluation of T- 
lymphocyte subpopulations and B lympho- 
cytes are in the process of being performed to 
see if they will act as predictors for risk in the 
development of metastatic disease. 

These results are interesting but preliminary 
observations, whose significance is unknown 
for many reasons. First, the immune response 
is a complex interaction of many different cell 
types. For example, in the generation of the 
immune response to tumor antigens there are 
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Fig. 1 (Kaplan). Stem cells from 
the bone marrow migrate to the 
thymus where hormonal factors 
stimulate differentiation into help- 
er T cells (Th) or suppressor/ 
cytotoxic T cells (Ts). They can be 
identified by the presence of com- 
mon (T-11) and unique (T-4 helper, 
T-8 suppressor/cytotoxic) differen- 
tiation antigens on their cell sur- 
face membranes. B lymphocytes 
are also derived from stem cells, 
and may differentiate in the bone 
marrow. Their cell membrane sur- 
faces also possess distinctive mark- 
ers (B-1, Ia, and surface immuno- 
globulin). 


at least three distinct components that involve 
T cells: (1) antigen recognition by macrophages 
and presentation to T cells (macrophage-T cell 
interaction), (2) antibody production in re- 
sponse to antigen (T-B cell interaction), and (3) 
augmentation or inhibition of T cell activity 
(T-T cell interaction) (Fig. 2). Thus, an increase 
in a given T-cell subset does not indicate the 
ultimate effect of this change on immunity, that 
is, whether it will increase (enhance) or de- 
crease (suppress) the host’ s immune defense 
to the tumor. 

Second, lymphocytes interact with each 
other, as well as with macrophages, to allow 
selective expansion or contraction of antigen- 
specific populations (clones) of lymphocytes. 
Each lymphocyte clone has a unique receptor 
on its cell surface that allows it to recognize and 
combine optimally with one antigen. Combina- 
tion of this protein receptor with antigen re- 
sults in the transmission of a signal across the 
cell membrane that activates the lymphocyte 
and results in selective proliferation and expan- 
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sion of that lymphocyte clone. The technique 
currently employed by Flynn and associates 
does not identify the population of lympho- 
cytes specifically responsive to distinct choroi- 
dal melanoma antigens. Thus, the numbers of 
all lymphocyte clones are being measured and 
small, but even more dramatic, changes in the 
clones reactive, in a given subset, to choroidal 
melanoma antigens may be masked. 

Finally, recent studies of immune respon- 
siveness have shown that the peripheral blood 
lymphocyte population often does not accu- 
rately reflect the composition of mononuclear 
inflammatory cells within the target organ, in- 
cluding the eye.*’ Thus, unless the inflammato- 
ry population within the tumor is studied, or 
functional assays of peripheral blood lym- 
phocytes are performed to demonstrate in- 
creased or decreased tumor immunity, the 
functional significance of these observations 
will be unknown. Nevertheless, it will be of 
interest to see if the changes in the peripheral 
blood lymphocyte populations before therapy 
in patients with uveal melanoma do correlate 
with prognosis, and it is hoped that any new 
study designed to examine the outcome of 
choroidal melanoma, regardless of treatment, 
will perform similar studies. 





Reprint requests to Henry J. Kaplan, M.D., Emory Eye 
Center, 1327 Clifton Rd., N.E., Atlanta, GA 30322. 






Lymphokines 


Fig. 2 (Kaplan). The immune re- 
sponse is generated by the interac- 
tion of many different cell types, 
with the assistance of soluble fac- 
tors. Cells: Md, macrophage; T, 
T cell precursor; Th, helper T cell; 
Ts, suppressor T cell; Tc, cytotoxic 
T cell; B, B cell; Pc, plasma cell; Y, 
immunoglobulin; MA, activated 


d macrophage. Soluble factors: IL-1, 
api interleukin 1; IL-2, interleukin 2; 


ot BCGF, B cell growth factor; MAF, 
macrophage activation factor. 
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Cyanoacrylate Adhesive in Retinal 
Detachment Surgery 


James C. Folk, M.D., 
and Richard F. Dreyer, M.D. 


Department of Ophthalmology, University of Iowa. 


Inquiries to James C. Folk, M.D., Department of Ophthal- 
mology, University of lowa, lowa City, IA 52242. 

There has been extensive experience in the 
use of tissue adhesives in retinal detachment 
surgery.™ These reports described mainly the 
gluing of donor sclera or silicone plastic direct- 
ly over areas of staphylomas. These techniques 
are necessary to obtain a buckle in eyes with 
severe staphylomas but they are complicated 
and time-consuming. More often a surgeon is 
confronted with an unsuspected area of only 
mild or moderate scleral thinning. Suture tun- 
nels in these areas of thin sclera may not be 
strong enough to imbricate a high buckle per- 
manently. We wish to redescribe and elaborate 
on a simple technique to reinforce these su- 
tures using butyl-2-cyanoacrylate (Histoacryl) 
adhesive that results in a high permanent 
buckle.* 

First, we conducted experiments in four rab- 
bit eyes using cyanoacrylate to reinforce 5-0 
Dacron sutures placed in thin, short scleral 
tunnels. When these sutures were tied, high 
buckles resulted. The animals were killed two 
weeks after the sutures were placed. The su- 
tures were inspected at that time and seven of 
eight were still intact and were imbricating the 
buckle. In a fifth eye, a suture was simply 


placed on top of the sclera and then covered 
with glue. Although there was still a buckle at 
two weeks, the suture had pulled loose. This 
finding, along with a previous report that con- 
nective tissue ingrowth gradually separates 
glued silicone sheets from rabbit sclera, indi- 
cates that it is important to take a bite of sclera 
first and then reinforce this bite with glue.’ 
Simply covering a suture laid on top of sclera 
with glue is probably not sufficient for a perma- 
nent effect. 

We have used cyanoacrylate in two eyes to 
reinforce buckle sutures placed in moderately 
thin sclera. We believed that these eyes needed 
a high permanent buckle and that a suture 
placed in the thin sclera without glue would 
probably pull out. In the first eye, sutures were 
placed 9.5 mm apart to imbricate a No. 276 hard 
silicone exoplant. There was widespread thin- 
ning of the sclera posteriorly. Very shallow but 
long scleral bites were taken with a 5-0 Dacron 
suture. A preplaced encircling band was moved 
out of the way and a drop of adhesive was 
placed over the posterior sutures and allowed 
to harden for 15 seconds (Fig. 1). The exoplant 
was replaced into position and then perma- 
nently tied after drainage of subretinal fluid. 
The high permanent scleral buckle that result- 
ed has persisted for six months with no undue 
intraocular or subconjunctival inflammation. 

In the second eye, a moderate to severe area 
of scleral thinning was present superonasally 
where there was an aphakic flap tear highly 
elevated on a meridional fold. A No. 42 hard 
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Fig. 1 (Folk and Dreyer}. Technique of moving 
band anteriorly while adhesive placed over posterior 
suture. Drop is placed just anterior to suture because 
it will flow posteriorly for a few seconds before 
drying. Exoplant is then placed under band and 
suture is tied. 


silicone band was used to encircle the eye and 
to support other breaks. Initially, no band su- 
ture was placed directly over the hole. Instead 
we simply held the band in position with su- 
tures outside the area of thinning and hoped 
that a shortening of the band would result in 
sufficient elevation of the buckle. However, the 
tear remained highly elevated over a low buckle 
after drainage of subretinal fluid and pulling up 
the band. We decided to reinforce both the 
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Fig. 2 (Folk and Dreyer). Technique to reinforce 
‘both limbs of sutures. Individual sutures placed and 
. “reinforced with adhesive. Limbs of suture (A to A 
. and B to B) are tied separately. 
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anterior and posterior sutures because the scle- 
ra was thin in both locations. Once glue is 
placed over a scleral suture, it “freezes” it into 
position and prevents it from sliding through 
its scleral tunnel. If a suture is placed in a 
mattress fashion and both tunnels are glued, 
the surgeon will be unable to “pull up” the 


frozen suture and to tighten the loop. There- -~ a 
fore, in this patient, two individual sutures 


were shallowly placed 6 mm apart into the thin 
sclera anterior and posterior to the band (Fig. 
2). The band was moved slightly out of the way 
and cyanoacrylate glue was placed over the. 
anterior and posterior tunnels. The ends of 
the sutures were then tied individually over the | 
band, resulting in a high buckle. The buckle 
has remained high with no undue inflamma- 
tion on follow-up. 

This technique of simply reinforcing a shal- 
low scleral suture is simple, quick, and effec- 
tive. These buckles should also be reinforced 
with an encircling band to ensure a permanent 
effect. The technique is valuable only in eyes 
with mild to moderate staphylomas, because at 
least a shallow scleral bite seems necessary. It 
is fairly rare, however, to encounter an eye in 
which the sclera is so thin that no suturing can 
be done. Usually the surgeon has advance 
warning of these severely involved eyes and 
can plan to use either scleral grafts or else an 
internal tamponade with gas rather than a 
buckle. 
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The fishmouth retinal tear can be one of the 
most difficult problems for the surgeon. This 
type of tear is usually a large posterior horse- 
shoe tear over a bullous retinal detachment. 
After circumferential scleral buckling and sub- 
retinal fluid drainage, the tear settles with an 













elevated anterior flap and a ‘posterior radial 
retinal fold that resists closure. Postoperatively 
the tear may appear to be more open than 
preoperatively and may leak (usually into the 
posterior fold), leading to nonattachment or 
redetachment of the retina. 

There are three techniques used to combat 
this problem. 1. In addition to a circumferential 
band, a radial silicone sponge is often placed 
under the tear to both elevate it (release vitre- 
ous traction on the flap) and flatten the posteri- 
or fold. 2. A broad segment of tire is used to 
elevate a large enough area of retina to pre- 
clude retinal folds. 3. Intraocular gas is used in 
combination with either of the other techniques 
to provide intraocular tamponade of the break. 
Each technique may result in a successful out- 
come but each has its own inherent risks. Accu- 


Figure (Lambert and Dieckert). 
Suture pouch technique for maxi- 
mal buckling effect. Top left, Initial 
suture placement. Top right, Place- 
ment of third scleral bite after op- 
tional loop. Bottom left, Placement _ 
of fourth scleral bite. Bottom right, | 
Knot placed along edge of wedge to 
minimize exposure. 


rate placement of the narrow radial sponge can 
be difficult because of the predrainage paral- 
laxic view of the hole during localization and 
postdrainage movement of the sponge. Appli- 
cation of a broad buckle may be difficult be- 
cause of the exposure necessary for the posteri- 
or sutures required and the posterior buckle 
may lead to increased postoperative choroidal 
hemorrhages secondary to vortex vein com- 
pression. 

In 1977 Pruett!” described the clinical charac- 
teristics of the fishmouth retinal break, the 
geometric considerations of a new wedge im- 
plant designed especially to handle this type of 
break, and his scleral flap “pouch” technique. 

For the past two years one of us (H.M.L.) has 
used the wedge as an exoplant in the treatment 
of fishmouth retinal tears. The wedge is used in 
combination with a 2%2-mm circumferential 
band and is sutured to the sclera with a “suture 
pouch” (Figure) when maximal elevation is 
desired. The wedge is much easier to manipu- 
late than wide tires or silicone sponges and is 
effective in treating true fishmouth holes. 

We suggest that exoplant surgeons add the 
“Pruett wedge” to their retinal detachment 
armamentarium. 
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Bilateral Symptomatic Multiple 
Evanescent White-Dot Syndrome 


Bradley F. Jost, M.D., 
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Inquiries to R. Joseph Olk, M.D., East Pavilion, Suite 
17413, 4949 Barnes Hospital Plaza, St. Louis, MO 63110. 

The multiple evanescent white-dot syndrome 
is a recently described syndrome affecting 
young adults in which multiple, discrete white 


- -dots are found at the level of the retinal pig- 
ment epithelium and granularity of the fovea is 





= present.’ Abnormalities of the electroretino- 






shows granular changes at the level of the retinal 
pigment epithelium. 


gram, early receptor potential, and electro- 
oculogram are seen in the acute stages of the 
condition as are vitreal cells, retinal vascular _ 
sheathing, and optic disk edema.** Recovery of 
vision to normal or near normal levels in associ- 
ation with disappearance of the white spots 
and improvement in the electrophysiologic 
studies usually occurs within ten weeks of the 
acute episode. There is no known association 
with systemic disease. 

A 24-year-old woman had an eight-week his- | 
tory of visual loss in the right eye and a one- 
week history of visual loss in the left eye. The. 
patient was healthy without any recent viral 
illness. Her best corrected visual acuity was 
R.E.: 20/50 and L.E.: 20/300. The right eye hada 
quiet anterior chamber with 1+ vitreous cells. 
There were trace anterior chamber cells and 1+ 
vitreous cells in the left eye. Ophthalmoscopy 
disclosed bilateral retinal pigment epithelial 
granularity in the fovea (Fig. 1) with multiple, 
discrete peripheral white spots at the level of 
the retinal pigment epithelium in the left eye 
(Fig. 2). An occasional white spot was seen in 


the right eye. Fluorescein angiography dis- = 
closed hyperfluorescence in association with 
the white spots, and mild, late staining of the =. 


optic disks. Electrophysiologic testing yielded 
an abnormal electroretinogram and electro- 
oculogram in the left eye. Follow-up examina- 
tion eight weeks later showed persistence of 


the macular changes without evidence of the 2 


peripheral white dots. The electroretinogram 


and electro-oculogram were normal in both. e 


eyes. The patient's visual acuity had improved 
to 20/30 bilaterally. a 

The original description of multiple evane 
cent white-dot syndrome included 11 unilat 


Fig. 1 (Jost, Olk, and McGaughey). Left macula’ 













Fig. 2 (Jost, Olk, and McGaughey). Temporal pe- 
riphery of the left eye with multiple, discrete white 
dots. 


cases.’ Aaberg, Campo, and Joffe? reported two 
recurrences of multiple evanescent white-dot 
syndrome as well as two cases with asympto- 
matic and markedly asymmetric involvement in 
fellow eyes of patients with active disease in 
one eye. Our patient was unusual in that she 
was symptomatic in both eyes simultaneously. 
The macular granularity seen in this patient has 
been considered pathognomonic of multiple 
evanescent white-dot syndrome.! Additionally, 
the disappearance of the peripheral white dots, 
good visual acuity, and return of the electro- 
physiologic studies to normal within eight 
weeks is characteristic of patients with multiple 
evanescent white-dot syndrome. Although bi- 
lateral involvement in multiple evanescent 
white-dot syndrome is the exception, the diag- 
nosis should be considered if the typical white 
dots and characteristic macular granularity are 
seen. Electrophysiologic testing and careful 
follow-up also assist in making the diagnosis. 
Although an infectious origin has been sug- 
gested,’ the precise cause of this syndrome 
remains to be discovered. 
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Congenital Trichomegaly, 
Pigmentary Retinal Degeneration, 
and Short Stature 


M. A. Patton, 

A. E. Harding, 

and M. Baraitser 

Department of Clinical Genetics, Hospital for Sick 


Children (M.A.P. and M.B.) and National Hospital 
for Nervous Diseases (A.E.H.), London, 


Inquiries to Michael Patton, Department of Clinical Ge- 
netics, 30 Guilford St., Londen, WCIN 1EH, England. 

The unusual combination of congenital tri- 
chomegaly, pigmentary retinal degeneration, 
mental retardation, and growth retardation 
was described by Oliver and McFarlane! in 
1965. Since then, three further cases have been 
reported in children*# 

We examined a 37-year-old man with this 
syndrome who has been monitored since early 
childhood. He was initially examined at 2 years 
of age with failure to thrive. At that time he was 
noted to have long eyelashes (20 mm) with 
bushy eyebrows and sparse scalp hair. These 
features had been present since birth. His 
height and weight were in the third percentile. 
He had a small penis and his testes were not 
palpable. Examination of his fundi showed ex- 
tensive peripheral and central choroidoretinal 
degeneration with pallor of the optic disks. 

He attended a school for the visually handi- 
capped where he was found to have an intelli- 
gence quotient of 89. At 10 years of age obesity 
and gynecomastia developed. At 18 years of 
age he remained hypogonadal with no secon- 
dary sexual characteristics. Studies between 
1948 and 1967 showed normal results for hema- 
tologic tests, biochemistry, plasma amino 
acids, Wasserman reaction, toxoplasmosis ti- 
ters, chromosomes, skull X-ray, and electrocar- 
cardiogram. Endocrine studies, including an 
insulin stress test, showed evidence of hypo- 
thyroidism, growth hormone deficiency, and 
hypogonadotrophic hypogonadism. He re- 
ceived thyroxine and testosterone therapy and 
by 20 years of age had some penile enlargement 
and pubic hair, but the cryptorchidism and 
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Fig. 1 (Patton, Harding, and Baraitser). The patient 
at 37 years of age. Note scalp alopecia, bushy eye- 
brows, and trichomegaly. 


absence of facial hair persisted. He has not 
reproduced. He left school without passing any 
examinations and has found sheltered employ- 
ment. 

When examined at the age of 37 years, he 
gave a two-year history of progressive gait 
ataxia, generalized clumsiness, and titubation 
of the head, although his coordination had 
probably never been entirely normal. On exam- 
ination he had total scalp alopecia and his 
height was 163 cm (below the third percentile). 
His bushy eyebrows and trichomegaly persist- 
ed (Fig. 1). His visual acuity was light percep- 
tion bilaterally and there was severe bilateral 





Fig. 2 (Patton, Harding, and Baraitser). Pigmen- 
tary retinopathy with scattered plaques of pigment. 


pigmentary retinopathy with plaques of pig- 
ment scattered in the equatorial regions of both 
fundi (Fig. 2). He had severe myopia and coarse 
nystagmus in primary gaze. 

Power and tone in the limbs were normal, but 
there was mild ataxia in the legs. The tendon 
reflexes were absent and the plantar responses 
extensor. He had a broad-based ataxic gait. 
Computed tomographic brain scan showed cer- 
ebellar atrophy and an empty sella. Nerve con- 
duction studies showed small or absent senso- 
ry action potentials with preserved motor 
nerve conduction velocities, suggesting the 
presence of an axonal peripheral neuropathy. 

The combination of congenital trichomegaly 
and retinal pigmentation is unusual and should 
allow recognition of this syndrome. This case 
suggests that full assessment and follow-up 
will be required. 
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Unilateral Internuclear 
Ophthalmoplegia After Head Trauma 
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Internuclear ophthalmoplegia is an uncom- 
mon immediate consequence of closed head 
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injury. A review of the literature disclosed only 
nine documented cases.™ Of these six were 
bilateral and most had accompanying neuro- 
logic signs. We present a case of an isolated 
unilateral posttraumatic internuclear ophthal- 
moplegia. 

A 14-year-old boy was brought to the Albany 
Medical Center Hospital after being involved in 
a one-vehicle automobile accident. There was a 
reported immediate loss of consciousness of 
approximately five minutes. On examination 
his sensorium was clear and his only com- 
plaints were double vision and jaw ache. 


An examination disclosed bilateral closed | 


mandibular angle fractures. There was no evi- 
dence of ocular or periorbital trauma. His cor- 
rected visual acuity was 20/20 in each eye. 
Pupillary responses were normal, as were the 
results of Goldmann visual field testing. Matili- 
ty examination demonstrated orthophoria in 
primary position but the patient was unable to 
adduct the right eye past the midline on left 
gaze (Figure). Convergence was normal. Hori- 
zontal nystagmus was present in the abducting 
eye on levoversion and upbeat nystagmus was 
present on upgaze only. Ophthalmoscopy with 
the pupils dilated gave normal findings. Facial, 
orbital, and cervical spine X-rays and comput- 
ed tomographic scans of the head and orbits, 
including cuts of the posterior fossa, demon- 
strated only bilateral mandibular angle frac- 
tures. 





The patient was observed. Eleven weeks 
after injury he demonstrated only a slight limi- 
tation of adduction of the right eye on levover- 
sion and described diplopia only on far left 
gaze. 

Internuclear ophthalmoplegia is believed to 
be caused by a lesion of the medial longitudinal 
fasciculus. Clinically there is impaired adduc- 
tion on attempted contralateral gaze, with hori- 
zontal nystagmus in the abducting eye. Vertical 
nystagmus on attempted upgaze is often con- 
comitant. 

Our review of the literature showed only 13 
cases of internuclear ophthalmoplegia subse- 
quent to blunt head injuries.'‘ In nine patients 
the disorder occurred immediately after injury. 
Three of the remaining four cases were be- 
lieved to be secondary to delayed subdural 
hematomas. Several theories have been ad- 
vanced concerning the pathophysiology of an 
immediate posttraumatic internuclear ophthal- 
moplegia. Differential tissue density between 
gray and white matter and the ventricles may 
produce shear forces during rapid decelera- 
tion, stretching fibers of the medial longitudi- 
nal fasciculus.* Perforating branches of the 
basilar artery which supply the medial longitu- 
dinal fasciculus could also be damaged, pro- 
ducing ischemia to the fibers or focal hemor- 
rhages.° The disorder is typically self-limited. 
Significant improvement occurred over several 
months in our patient and in all but one previ- 





Figure (Catalano, Sax, and Krohel). Unilateral internuclear ophthalmoplegia two days after automobile 


accident. Convergence is normal. 
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ously reported case.' 

Our case was especially notable in that the 
posttraumatic internuclear ophthalmoplegia 
was isolated and unilateral. Of nine previously 
documented cases, only three were unilateral. 
Moreover, additional neurologic signs were 
present in two of the latter three patients, 
including facial palsy, Horner’s syndrome, and 
ataxia. Isolated internuclear ophthalmoplegia 
should be considered in the differential diagno- 
sis when one encounters an adduction deficit in 
a recently traumatized patient. 
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Fibrin as a Major Constituent of 
Ligneous Conjunctivitis 
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= Ligneous conjunctivitis is a rare form of 
chronic membranous conjunctivitis that usual- 
ly affects young girls. The adjective ligneous 








Fig. 1 (Eagle and associates). Clinical appearance 
of left upper tarsal mass in 3-year-old girl with 
ligneous conjunctivitis. 


applied to this occasionally familial disease 
reflects the hard, woody character of the mem- 
brane, which often reaches the proportions of a 
tumor. Histopathologically, the membrane is a 
thick plaque of amorphous, largely acellular, 
eosinophilic, hyaline material that occurs sub- 
epithelially in association with abundant gran- 
ulation tissue. Francois and Victoria-Troncoso! 
implied that hyaluronidase-sensitive acid mu- 
copolysaccharide is a major constituent of the 
hyaline material, and advocated the therapeu- 
tic use of hyaluronidase (in conjunction with 
alpha-chymotrypsin). 

We recently demonstrated that the major 
component of the woody pseudomembrane is 
fibrin, not acid mucopolysaccharide. We per- 
formed special histochemical and immunohis- 
tochemical stains for fibrin on sections of an | 
upper tarsal mass excised from the left eye of a _ 
3-year-old girl with massive pseudomembra-. ` 
nous conjunctivitis (Fig. 1). The diagnosis of 


+ 


ligneous conjunctivitis had been established by _ 
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Fig. 2 (Eagle and associates). Peroxidase- 
antiperoxidase technique demonstrates strong anti- 
fibrinogen immunoreactivity in acellular part of mass 
(arrow denotes dark reaction product) ( 80). 


routine histopathology. A positively and nega- 
tively controlled immunohistochemical reac- 
tion using rabbit antibodies against human fi- 
brinogen disclosed strong immunoreactivity 
confined to the acellular hyaline material (Fig. 
2). The Martius scarlet blue histochemical stain 
for fibrin was also strongly positive. An immu- 
nohistochemical stain for IgG was mildly posi- 
tive. (One would expect to find immunoglobu- 
lins in a fibrin thrombus formed from plasma.) 
With the colloidal iron stain, the abnormal 
hyaline material was negative for hyaluro- 
nidase-sensitive acid mucopolysaccharide. 
Abundant hyaluronidase-sensitive acid muco- 
polysaccharide was present in the adjacent 
granulation tissue. This was not unexpected 
because hyaluronic acid is a normal] constituent 
of granulation tissue. 

Our findings confirmed the observations of 
McGrand, Rees, and Harry* who demonstrated 
fibrin in ligneous conjunctivitis with the Picro- 
Mallory stain and transmission electron mi- 
croscopy. 

We believe that the use of hyaluronidase is 
unwarranted in the treatment of ligneous con- 
junctivitis. 
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Management of Cogan’s Syndrome 
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Bilateral, peripheral subepithelial infiltrates 
with or without vestibuloauditory symptoms 
should alert the ophthalmologist to the possi- 
bility of Cogan’s syndrome.’ Prompt treatment 
with systemic corticosteroids can prevent the 
profound hearing loss that occurs with this 
syndrome.* We have monitored a patient with 
Cogan’s syndrome for more than one year and 
have documented three episodes of hearing 
loss that were preceded by increased severity of 
the subepithelial keratitis. 

The patient is a 38-year-old man who was 
examined in January 1985. He had a 12-day 
history of bilateral tearing, burning, and pho- 
tophobia. The patient complained of severe 
left-sided earache and dizziness, present for 
three days. His visual acuity was 20/25 in both 
eyes. Bilateral episcleritis was present (Figure) 
with diffuse bilateral corneal subepithelial infil- 
trates. The patient was treated with topical 
corticosteroids and antibiotics. Profound hear- 
ing loss was documented in the left ear two 
days later and Cogan’s syndrome was diag- 
nosed. Prednisone (80 mg daily) was started 
and a medical consultation was obtained. There 
was no clinical or laboratory evidence of colla- 
gen vascular disease, arthritis, or aortitis. Dur- 
ing the next nine months the patient's visual 
acuity remained 20/25 in both eyes, results of 
weekly audiograms were unchanged, and the 
corneal infiltrates gradually resolved. The med- 
ication was slowly tapered to daily use of corti- 
costeroid eyedrops and 12.5 mg of prednisone 
every other day. 





Vol. 101, No. 4 














s to The Journal | l 495. oy 





Figure (Rabinovitch, Donnenfeld, and Laibson). 
Episcleritis was present bilaterally at the initial ex- 
amination. 


On three separate occasions between October 
1985 and January 1986, the peripheral infil- 
trates were noted to be more numerous and 
more pronounced. This was in sharp contrast 
to the minimal fluctuations in the appearance 
of the peripheral subepithelial corneal infil- 
trates that had been noted previously. 

Audiograms were obtained within 48 hours 
of the worsening of the keratitis. The three 
audiograms showed progressive hearing loss 
for the first time in the right ear with moderate 
sensorineural loss in the high-frequency range. 
The patient’s right-sided hearing loss was 
treated with high-dose oral prednisone and 
several parenteral injections of methylpredni- 
solone. On one occasion the intravenous corti- 
costeroid produced a mild improvement in the 
hearing loss on the right side. 

In his original descriptions of nonsyphilitic 
interstitial keratitis, Cogan’ described the typi- 
cal fluctuations in ocular signs and symptoms. 
He also believed that changes in hearing were 
probably unrelated to the ocular symptoms.‘ In 


our patient with Cogan’s syndrome, ocular _ 


changes preceded hearing loss on three sepa- 
rate occasions. When peripheral corneal infil- 
trates change in severity in Cogan’s syndrome 
we suggest that an audiogram be obtained 
immediately and consideration be given to 
high-dose corticosteroid therapy to prevent 
further hearing loss. 
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Among the many causes of transient myopia 
are topically and parenterally administered sul- 
fonamides.! We treated a 23-year-old woman 
who had a 24-hour history of blurred vision in 
both eyes and who had recently used topical 
and oral sulfonamides. Ultrasonographic A- 
scan measurements and cycloplegic refractions 
were taken during and after administration of 
the medications. An increase in myopia was 
noted: 4.00 diopters in the right eye and 3.00 
diopters in the left eye. 

Transient myopia can occur with edema of 
the ciliary body, lenticular edema, or accom- 
modative spasm. Ciliary body edema results in 
exaggerated relaxation of the zonules, causing 
lens thickening and anterior movement of the 
entire lens.® Since the zonules are fully relaxed 
in this condition, cycloplegia has no effect. The 
Table shows that changes in lens thickness 
were responsible for 86% or 87% of the total 
increase in myopia whereas forward movement 
of the entire crystalline lens contributed only 
13% to 14%. Our A-scan measurements and 
refractions proved that the primary mechanism 
for sulfonamide-induced myopia is lens thick- 
ening from ciliary body edema. 

In contrast, there is no anterior movement of 
the entire lens in myopia induced by metabolic 
disorders such as diabetes mellitus and uremia. — 
The increase in myopia with these disorders- 
results from lenticular edema which changes 
the lens thickness and the index of refraction. © 




















TABLE 
SULFONAMIDE-INDUCED CHANGES 


CHANGES R.E. L.E. 
Total induced myopia (diopters) 4.00 3.00 
Lens thickening (mm) 0.27 0.28 
Myopia caused by lens thickening 
Diopters 3.46 2.57 
% Of total 87 86 
Anterior lens displacement (mm) 0.25 0.21 
Myopia caused by anterior lens displacement 
_ Diopters 0.54 0.43 
% of total 13 14 
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In this condition cycloplegia does not change 
the induced myopia. 

Finally, in transient myopia caused by ac- 
commodative spasm, the entire myopic change 
is eliminated with cycloplegia and no anterior 
movement of the entire lens is present. A com- 
bination of cycloplegic refraction and ultrason- 
ographic A-scan measurement of lens position 
allows the underlying mechanism in transient 
myopia to be determined and aids in the differ- 
ential diagnosis. For easy reference a flow dia- 
gram is shown in the Figure. 


Transient 
Myopia 
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_ Figure (Hook and associates). Flow diagram for 
_ differentiating causes of transient myopia. 
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The most common cause of cutaneous mag- 
got infestation in humans is the botfly, Derma- 
tobia hominis, found in the tropical regions of 
Central and South America. Ophthalmomyia- 
sis is infrequent, representing less than 5% of 


_all sites, although eyelid involvement is possi- 


bleit and can be misdiagnosed as bacterial pre- 


. septal cellulitis. 


I examined a woman in Cali, Colombia, who 
had palpebral myiasis. She recalled an insect 
bite on the right upper eyelid a few weeks 
previously. Swelling and pruritus gradually 
developed. As the discomfort increased, she 
began having intermittent crawling and wrig- 
gling sensations under the skin. In addition to 
eyelid cellulitis and lymphangiitis (Fig. 1), there 
was an aperture with a small amount of 
hemoserous discharge. After gentle probing, 
this produced a retractile structure. i 

Petrolatum ophthalmic ointment was applied 
to the punctal lesion, and shortly afterwards 
the posterior end of a maggot appeared and 








Vol. 101, No. 4 


- ‘Letters to The Journal 497 


nro on 





Fig. 1 (Wilhelmus). Eyelid cellulitis with a small 
pore through which the caudal end of a maggot 
intermittently appeared. 


was grasped with toothed forceps. Because the 
opening apparently needed enlarging, 2% lido- 
caine was locally injected whereupon the para- 
site stopped moving and was gently extracted 
(Fig. 2). The bristling, backward-directed black 
spicules on the third-instar larva’s anterior seg- 
ment made removal somewhat difficult. After 
local irrigation of the subcutaneous cavity, the 
patient healed satisfactorily within the next 
week. 

How human parasitism by D. hominis comes 
about is peculiar.’ Living mainly in the trans- 
equatorial, coffee-growing, wooded highlands 
of tropical America (18 S to 25 N) adult botflies, 
which resemble bumble bees, are rarely seen, 








Fig. 2 (Wilhelmus). Late-stage Dermatobia hominis 
larva, 15 mm in length, removed from eyelid lesion. 
Note black spines on anterior segments. 


living only to mate and never feeding. Copula- 
tion is initiated by aggressive male pouncing 
behavior related to visual stimuli toward the 
female. Subsequently, the female oviposits her 
eggs during daylight onto a captured, flying, 
hematophagus insect like a Psorophora mosqui- 
to, gluing them onto the lateral or ventral side 
with a water-insoluble, quick-drying cement 
that avoids interference with the vector’s flight 
efficiency. Attached by their posterior ends, 
the eggs are transported by the carrier insect. 
When in contact with a warm-blooded host, 
usually cattle but sometimes humans or various 
domestic and wild animals, the eggs hatch 
when stimulated by a sudden temperature in- 
crease when the porter insect alights. A 1-mm 
first-stage larva emerges through the egg’s 
anterior operculum pointed toward the skin 
where it can enter via the vector’s puncture 
wound or painlessly chew through intact skin 
within several minutes. After burrowing into 
the subcutaneous tissue, the larva, or bot, 
molts twice through three stages called instars 
over the next four to 18 weeks. A local furuncu- 
lar lesion, or warble, forms after two to three 
weeks with a skin opening acting as a respira- 
tory pore so that the maggot’s caudal pair of 
spiracles can provide an adequate air supply. 
Staying close to the wound’s surface, el torsalo 
(from the Spanish torcer, to twist) intermittent- 
ly moves within the skin cavity, especially at 
night. A few may die and produce a chalazion- 
like lesion, but in the proper host the larva 
eventually backs out with peristaltic contrac- 
tions through the breathing orifice during the 
early morning to drop to the ground where it 
actively buries itself in the surface soil for a 
four- to 11-week pupation. The adult flies mate 
within one day and live for only about one 
week, 

Fossils resembling D. hominis have been 
traced to the Paleocene period, 60 million years 
ago, and these flies have been studied for three 
centuries. No one has yet acquired D. hominis 
infestation within the United States, but im- 
ported cases have been reported since work 
began on the Panama Canal. Most have oc- 
curred on the arms and legs; cutaneous myiasis 
of the head appears to be relatively uncommon. 
Because these cuterebrid eggs are usually 
transported by mosquito carriers, an insect re- 
pellant should offer protection in the indige- 
nous zones. The treatment of ophthalmomyia- 
sis externa is relatively straightforward once 
the correct diagnosis is made. 
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Sometimes it is necessary to examine large 
numbers of slides, such as fundus photo- 
graphs, fluorescein angiographs, or photo- 
graphs for cataract or trachoma grading. The 
standard method for either carefully grading or 
merely scanning these slides is to place them 
ona light box and to use a small hand magnifier 
or stereoscopic viewer. This is tiresome, te- 
dious work and requires long hours of working 
over a light box with your face only inches from 
the work surface. Alternatively, +10-diopter 
aphakic spectacles can be used but they again 
dictate a short working distance and distant 
peripheral vision. Recently, I tried an alternate 
method of reading slides using a standard spec- 
tacle magnifying loupe. 

Stereoscopic paired slides can be easily 
viewed stereoscopically by correctly adjusting 
the loupes as the X2.5 Oculist loupe on which 
the individual telescopes are individually ad- 
justed. While wearing the loupe, close the left 
eye and look through the right lens to align it 
with the left stereoscopic paired photograph. 


The head is held still and the left lens is aligned 
on the right paired photograph in the same 
way. When both eyes are open, the two photo- 
graphs can be viewed stereoscopically. Once 
properly adjusted, the loupes do not need to be 
altered. 

Nonstereoscopic slides can be examined with 
the same loupes or at a higher magnification 
with x4 loupes at a 14-cm working distance. 
This gives approximately the same magnifica- 
tion as a standard 25-diopter hand viewer. 

I believe this method will be of general inter- 
est and I am not aware of it being described 
previously. I believe it greatly facilitates the 
reading of slides. It offers improved comfort, a 
better working distance, a greater depth of 
focus, and the ability to find a particular photo- 
graph or to scan photographs more rapidly as 
well as clear peripheral vision, which is useful 
when making notes and finding slides. It works 
well for single slides, slides mounted in plastic 
holding sheets, or strips of film. I trust others 
will be spared hours of discomfort and fatigue 
by using this easy method. 








A Fiberoptic Slit-Lamp Attachment 
David Lobel, M.D. 


Tel Aviv University. 


inquiries to David Lobel, M.D., Tel Aviv University, 
Chaim Sheba Medical Center, Goldschleger Eye Research 
Institute, Tel-Hashomer 5261, Israel. 

I have developed a simple way to attach a 
fiberoptic lightguide to the light source of a 
conventional slit lamp (Figure). This method 
provides a high-quality, easily manipulated, 
and versatile light source. It has proven espe- 
cially useful for eyelid and scleral transillumi- 
nation and in anterior segment photography. 
This adaptation requires few additional parts 
and does not alter the quality or intensity of the 
primary light source in any way. 

The attachment was made by first drilling a 
6-mm hole in the light housing of a slit lamp at 
the level of the filament. One end of the light 
guide was inserted into this hole. A parabolic 
reflector of polished aluminum was mounted 
on the inside of the lamp housing opposite the 
hole so that light converged toward the open- 
ing. The lightguide is held in place by a metallic 
ring encircling the lamp housing and holds the 
fiberoptic lightguide in place by the use of one 











~~ Vol. 101, No. 4 


É ~ Correspondence 499 


a NSIT 





Figure (Lobel). Fiberoptic slit-lamp attachment. 


set screw. The single set screw facilitates quick 
attachment and detachment of the fiberoptic 
when not in use. 

The uses of this system are numerous as are 
its advantages. It takes advantage of the exist- 
ing high-quality light source of the slit lamp 
and may be adjusted from there. It may be 
fitted with filters and adaptors. A cobalt blue 
filter can be used for viewing fluorescein pat- 
terns. It is ideally suited for eyelid lesion trans- 
illumination. Endothelial observation is possi- 
ble with a specular microscope attachment. The 
fiberoptics produce an excellent light source for 
anterior segment photography. The attach- 
ment has the advantages of being lightweight 
and easily manipulated while providing a 
bright light source, especially when used in 
conjunction with a halogen light bulb. The 
attachment will fit almost any standard slit 
lamp. 
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Long-Term Visual Acuity Results After 
Penetrating and Perforating Ocular 
Injuries 


EDITOR: 

In their article, “Long-term visual acuity re- 
sults after penetrating and perforating ocular 
injuries” (Am. J. Ophthalmol. 100:714, Nov. 
1985), J. P. Shock and D. Adams included 13 
patients who had intraocular foreign bodies. 
In four of these cases, the foreign bodies 
could not be removed by magnetic extraction 
and were left in place, a postoperative reten- 
tion rate of about 33%. 

In one case (Patient 11), a 2 x 2-mm brass 
foreign body retained in an eye of a 39-year- 
old patient had not produced evidence of 
chalcosis after 23 months of follow-up. The 
authors, however, did not mention how they 
monitored this patient. Although some brass 
foreign bodies appear to be well tolerated, 
one cannot be assured that the course will be 
benign despite 23 months of follow-up. Late 
macular and vitreous abnormalities may later 
affect vision.' I question the failure to remove 
this foreign body initially in someone who is 
likely to live for 30 more years. Although a 
true long-term “success” may be possible, the 
risks of pars plana vitrectomy surgery and 
foreign body removal in experienced hands 
are, in my opinion, less than the risks of ocu- 
lar damage from retention of the foreign body 
in such a patient. 

The authors state that “if magnet extraction 
fails and in cases in which secondary compli- 
cations develop, vitrectomy offers a chance to 
salvage vision...” Unfortunately, failure to 
remove a foreign body at the outset may pre- 
clude a good result as the patient may not be 
available for observation of these complica- 
tions. In Case 3, for instance, a magnetic ex- 
traction initially failed to remove an iron 
foreign body in an eye with vitreous hemor- 
rhage. The patient was lost to follow-up, and 
within 18 months, the eye developed sidero- 
sis and substantial visual loss. In this case, 
removal of the foreign body initially by vitrec- 
tomy techniques would have prevented this 
complication. Rather than having to rely on 
the patient to return for perhaps repeated 
follow-up examinations, it seems more effi- 
cient to remove such a foreign body during 
the initial hospitalization and be done with it. 

Although I agree that magnetic extraction 
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has a limited role in the management of intra- 


ocular foreign bodies, the retention rate of 


foreign bodies after pars plana vitrectomy in 


skilled hands is almost nil. Therefore, secon- 
dary complications from siderosis or chalcosis 
are greatly reduced if not totally eliminated. 
The potential risks of vitrectomy are more 
fairly viewed in this context. 
THOMAS R. FRIBERG, M.D. 
Pittsburgh, Pennsylvania 
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Reply 


EDITOR: 

A major point of our article was to reem- 
phasize the value of the magnet as a first-line 
approach for removal of magnetic intraocular 
foreign bodies. We believe that, as the popu- 
larity of microvitreous techniques has in- 
creased, there has been a definite trend to 
deemphasize the importance of the magnet 
which is, comparatively speaking, simpler, 
less invasive, and can produce excellent long- 
term visual results. We are pleased that Dr. 
Friberg agrees that magnet extraction still has 
a role in foreign body management. We do 
not intend to detract from the importance of 
pars plana vitreous microsurgical techniques . 
where the magnet fails or is not indicated. __ 

The criticism of our allowing retention of a 
brass foreign body in our Patient 11 is well 
taken, and we respect Dr. Friberg’s opinion 


_ regarding the risk of long-term complications 
_ in observing this patient. We also agree that a 


31% retention rate, with our Patients 3, 7, and 
10 also having retained foreign bodies, is un- 
desirable. However, initial visualization of the 
foreign body in these patients was suboptimal 
because of vitreous hemorrhage, and forceps 
removal would have required posterior vitrec- 


tomy for adequate exposure. The advisability 


of immediate posterior vitrectomy is question- 
able at best because of increased complica- 

tions such as intraoperative hemorrhage from 
early posttraumatic vascular engorgement and 
contusion.’ This leaves one with the option of 
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observation with intervention when complica- 
tions develop or undertaking foreign body ex- 
traction electively after inflammation has sub- 
sided but with the foreign body encapsulated 
by fibrous tissue, making the surgical extrac- 
tion hazardous.’ In our opinion the choice be- 
tween these two hazards is not clear-cut in 
many cases. 

The risk of a potentially dangerous surgical 
intervention must be carefully weighed 
against the risks of ocular toxicity of the re- 
tained foreign body. 

JOHN P. SHOCK, M.D. 
DONALD F. ADAMS, M.D. 
Little Rock, Arkansas 





References 





1. Gregor, F., and Ryan, S. J.: Combined posterior 
contusion and penetrating injury in the pig eye. III. 
A controlled treatment trial of vitrectomy. Br. J. 
Ophthalmol. 67:282, 1983. 

2. Slusher, M. M., Sarin, L. K., and Federman, 
J. L.: Management of intraretinal foreign bodies. 
Ophthalmology 89:369, 1983. 








Pigmentary Glaucoma Associated With 
Posterior Chamber Intraocular Lenses 


EDITOR: 

I read with interest the article, ‘“Pigmentary 
glaucoma associated with posterior chamber 
intraocular lenses” (Am. J. Ophthalmol. 
100:385, Sept. 1985) by J. R. Samples and 
E. M. Van Buskirk. I have recently seen and 
treated two patients with the identical syn- 
drome. Both of my patients were diabetic and 
I presumed their problem to be related to 
“lacy vacuolization”’ of the iris pigment epi- 
thelium commonly associated with diabetes 
mellitus.! | 

Although no mention was made in this arti- 


cle of the patients’ underlying medical prob- 


lems, this information is important because it 
would clarify whether this new syndrome is 
widespread or confined to the diabetic popu- 
lation. 
ROBERT C. CYKIERT, M.D. 
New York, New York 
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Reply 


EDITOR: 

We are reluctant to generalize about the co- 
incident occurrence of two common abnormal- 
ities when we have only observed a small 
number of patients. 

In one of our patients diabetes was con- 
trolled by diet alone, but the other five pa- 
tients demonstrated no clinical evidence of di- 
abetes mellitus. Hence, the syndrome is not 
confined to eyes with diabetic iris abnormali- 
ties. Despite our awareness of abnormalities 
in the diabetic iris, we do not know of suffi- 
cient data to demonstrate whether or not 
complications of posterior iris chafing from 
intraocular lens implants is more frequent 
among patients with diabetes. We too have 
observed a remarkably high incidence of dia- 
betes in subsets of patients (in our case, of 
posterior chamber lens-pupillary block), but 
we are reluctant to generalize about a causa- 
tive relationship from examination of a small 
number of patients. We are grateful to Dr. 
Cykiert for his interest in our patients and 
will watch closely for the development of pig- 
ment dispersion in our diabetic patients with 
intraocular lens. 

JOHN R. SAMPLES, M.D. 
E. MICHAEL VAN BUSKIRK, M.D. 
Portland, Oregon 


The Effects of Hypotonic and 
Hypertonic Solutions on the Fluid 
Content of Hydrophilic Contact Lenses 


EDITOR: 

The recent interest in the in vivo dehydra- 
tion of hydrogel contact lenses has led to the 
development of the term “percent dehydra- 
tion.” Unfortunately, this term does not 
clearly specify under what equation dehydra- 
tion has been calculated, and so data from 


studies of dehydration are easily misinterpret- 
ed. Firstly, consider the example of a 75% 
water content lens that weighs 50 mg. It is 
composed of 12.5 mg of polymer and 37.5 mg 
of water. A typical amount of dehydration 
during wear would be a loss of around 10 mg 
of water. There is, therefore, 27.5 mg of water 
in the lens after dehydration, and a new 
water content of 68.8% may be calculated. 
The percentage decrease in the tọtal lens 
mass is 20%. The percentage decrease in the 
water mass is 26.7%. The decrease in water 
content is 6.3%, which is a relative decrease 
in water content of 8.3%. Thus, the value of 
the “percentage dehydration” could be 20%, 
26.7%, 6.3%, or 8.3% depending on the def- 
inition. 

Secondly, it is of interest to note that a 
low-water-content lens may have a greater 
relative decrease in water content than a 
high-water-content lens, and yet have a con- 
siderably less percentage decrease in total 
lens mass. This occurs because proportionate- 
ly large changes in total lens mass accompany 
small changes in the water content for high- 
water-content lenses. 

Thirdly, when considering the effects of de- 
hydration, it is important to ascribe a particu- 
lar clinical effect to the correct definition. As 
an example, the change in water content 
should be used for calculations of the effect of 
dehydration on oxygen transmissibility, but 
the percentage decrease in total lens mass 
may be more appropriate for considering 
changes to the shape of a lens with dehydra- 
tion. 

In their article, “The effects of hypotonic 
and hypertonic solutions on the fluid content 
of hydrophilic contact lenses” (Am. J. Oph- 
thalmol. 99:521, May 1985), J. P. Aiello and 
M. S. Insler described the results by the term 
“percent of water loss.” Aside from the con- 
fusion that this term creates, the failure to 
state clearly the definition under which the 
results were calculated renders comparison to 
previously reported data of little value. Exam- 
ination of their methods leads to the belief 
that they calculated percentage loss of lens 
mass. However, they compared their percent- 
age figures directly with the results of Andra- 
sko,! who calculated the percentage decrease 
in water content, not lens mass. They inap- 
propriately reported Andrasko as finding 
equilibrium values at 80% to 93% of the fully 
saturated water weight—this should read 
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“fully saturated water content.” They also in- 
correctly attributed to DeDonato? the finding 
of a 27.7% water loss. DeDonato actually stat- 
ed that the water content of a 38% water con- 
tent lens fell to 27.7%. Aiello and Insler then 
compared their results to those obtained by 
others with regard to the method used in the 
calculation of “percentage dehydration”; their 
comparisons may thus be invalid. 

We believe that incorrect interpretation of 
data can be prevented by a clear statement of 
the terms for calculation of dehydration data 
and by careful scrutiny of previously used 
definitions when comparing previous studies 
to new data. The simple statement of values 
as a “percentage dehydration” is inadequate 
for complete evaluation. 

NOEL A. BRENNAN 
RUSSELL LOWE 
Parkville, Australia 
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Reply 


EDITOR: 

The fluid content of a contact lens is de- 
fined as the weight of fluid in percent ot the 
total lens weight after complete hydration in 
0.9% saline. As our study showed, dehydra- 
tion of a hydrophilic contact lens occurs after 
lens wear and may be an important factor in 
soft contact lens complications. The most 
common method of quantifying lens hydra- 
tion levels is measuring the wet and dry 
weights of the contact lens and calculating the 
water content. 

As Brennan and Lowe suggest, we agree 
with the importance of definitions in evaluat- 
ing the fluid dynamics of hydrogel contact 
lenses. Water content is important to an un- 
derstanding of oxygen permeability with lin- 
ear differences in water content correspond- 
ing to logarithmic differences in the oxygen 
permeability of the material. Water content 
and the percent decrease in water content are 
the values which we and other investigators 
have used to determine the effects of various 


environmental factors on lens hydration. Al- 
though our methods of calculation were un- 
clear to Brennan and Lowe, we used the wet- 
blot technique that DeDonato! utilized and 
reported our results based on water content 
and the percent of decrease in water content. 
We correctly reported that after a seven-to 
nine-hour clinical trial using a 38.6% contact 
lens, DeDonato calculated the water content 
to be 27.9%, which is a decrease in the water 
content of 27.7%. 
MICHAEL S. INSLER, M.D. 
J. PETER AIELLO, M.D. 
New Orleans, Louisiana 
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Diagnosis and Pathogenesis of Retinal 
Pigment Epithelial Tears 


EDITOR: 

In their article, “Diagnosis and pathogene- 
sis of retinal pigment epithelial tears” (Am. J. 
Ophthalmol. 100:698, Nov. 1985), N. R. 
Krishan, S. R. Chandra, and T. S. Stevens of- 
fered a mechanical model of a deformed plate 
as an analog of a retinal pigment epithelial 
detachment. They use this analog to explain 
why the retinal pigment epithelium tears at 
the margins of retinal pigment epithelial de- 
tachments rather than elsewhere. Their analy- 
sis, while leading to an appropriate conclu- 
sion, is, however, inaccurate and incomplete. 

In their Figure 14 they show graphically 
that fiber-bending stresses are highest at the 
edges of a plate that has been deformed by 
pressure from below. Unfortunately, the 
curves labeled ‘‘fiber-bending stresses” depict 
only the absolute magnitude of the greatest 
possible fiber-bending stress. The authors ne- 
glected to consider whether these stresses are 
compressive or tensile in nature. This deter- 
mination depends on the relative location of 
the stress point in question within the cross 
section of the plate. 
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Whenever a solid material is bent into a 
curve, the material is placed under internal 
tension at the convex surface while it is under 
compression at the concave surface. Within 
the material is a ‘‘neutral axis’’ where the 
bending stress is zero.’* In a plate, this axis is 
located at a point midway between the top 
and bottom surfaces. The bending stress in- 
creases linearly from the neutral axis through- 
out the thickness of the plate but is positive 
on one side and negative on the other. To 
determine the stress acting on any point with- 
in a plate under deformation, the fiber- 
bending stress must be added algebraically to 
the radial membrane stress.* As the fiber- 
bending stress may be positive, indicating a 
tensile stress, or negative, indicating a com- 
pressive stress, the sign must be considered 
when determining the net stress acting at a 
given point. 

At the underside and center of a retinal 
pigment epithelial detachment, the retinal 
pigment epithelium is under a compressive 
stress as it lies on the concave side of a curve. 
This stress must be subtracted rather than 
added to the radial membrane tension. From 
the curves in Figure 14, at a deflection height 
twice the plate thickness the total tension in 
the central underside location is only 2 stress 
units. On the other hand, at the edge of the 
retinal pigment epithelial detachment, the un- 
derside of the detachment is now at the outer 
or convex surface of the sharply deformed tis- 
sue. The bending stress is now a positive ten- 
sile stress that is added to the membrane ten- 
sion to obtain the result. From the graph, at a 
deflection height twice the plate thickness the 
total tensile stress at the edge and underside 
is 20 stress units. Extrapolating from the ana- 
log, the stress level in the retinal pigment 
epithelium is hence ten times greater at the 
edges than at the center rather than the four 
times greater that the authors stated. At the 


upper or retinal side of this same hypothetical 
retinal pigment epithelial detachment, the tis- 
sue is actually under a compression of 14 
stress units at the edge of the detachment. 
The retinal pigment epithelium with its 

Bruch’s membrane is an elastic material and is 
therefore more likely to fail in tension rather 
than compression. The high tension in the 
retinal pigment epithelium at the edges of an 
retinal pigment epithelial detachment is un- 
doubtedly responsible for the tearing that oc- 
curs at this location as the authors suggest. 
After being torn, the retinal pigment epitheli- 
um probably dissects away from the sensory 
retina, in part because fluid can now enter the 
subretinal space as the tight junctions of the 
retinal pigment epithelium are damaged. The 
sensory retina does not typically rip after the 
retinal pigment epithelium tears away, al- 
though it is now theoretically under high ten- 
sile stress on the photoreceptor side. A plau- 
sible explanation is that the sensory retina, 
because of its multilaminated structure, is 
better able to distribute the stresses within it 
than the retinal pigment epithelium. For in- 
stance, the tensile forces can probably be dis- 
sipated by a mechanical separation of the 
outer segments of the photoreceptors which 
are oriented perpendicular to the direction of 
stress. 

THOMAS R. FRIBERG, M.D. 

Pittsburgh, Pennsylvania 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Automated Perimetry. A Practical Guide. Edited 
by Stephen M. Drance and Douglas Anderson. 
Orlando, Grune and Stratton, 1985. 189 pages, 
index, illustrated. $49.50 


Reviewed by Mansour F. ARMALY 
Washington, D.C. 


This book is a compilation of individual con- 
tributions by different experts which the edi- 
tors have managed to organize into a rational 
and timely unit. 

The first six chapters deal with the general 
background for automated quantitative perim- 
etry in glaucoma. They begin with an unusual- 
ly lucid and concise presentation of the neuro- 
physiologic and psychophysical basis of 
perimetry. The clarity, precision, and organiza- 
tion of this chapter ensure its usefulness. It is 
followed by a brief description of the principles 
of static perimetry. A comprehensive descrip- 
tion of the visual field defect in glaucoma and 
its progression lays a rational foundation for a 
chapter on strategies for detecting glaucoma- 
tous defects. A brief but important discussion 
of the epidemiologic considerations in evaluat- 
ing perimetric screening is followed by a critical 
description of the different ways of presenting 
quantitative perimetric data and their impact. 

The next six chapters deal with individual 
perimeters: the Octopus, the Field Master pe- 
rimeters, the Dicon, the Competer, the Peritest 
and Perimat 206, and the Humphrey Field Ana- 
lyzer. Each author describes his experiences 
with a given perimeter, highlighting its princi- 
ple of operation, interpretation, and clinical 
usefulness. 

The final three chapters deal with the inter- 
pretation of automated quantitative perimetric 
findings. In these chapters, a careful balance 
between the theoretical promise of automated 
perimetry and our actual clinical knowledge is 
faithfully observed. The chapter dealing with 
computerized techniques of visual field analy- 
sis is masterly. The complexity of this area is 
shattered by the clarity of concept, the simplici- 
ty of style, and the orderly logical transition 
from the simple to the more complex. It gives 
the reader a feeling for the real value of stand- 
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ardized perimetric testing, that is, its amenabil- 
ity to quantitative analysis, yet provides an 
appropriate warning about the many factors 
that must be taken into account before this 
vigorous analysis can be meaningfully inter- 
preted. The chapter on fluctuations in the visu- 
al field helps to highlight one such area. The 
final chapter is a guide to the choosing of an 
automated perimeter with a brief practical tab- 
ulation of the attributes of those available at the 
time. 

Excellent illustrations combined with clarity 
of style make this an easy-to-read book in an 
area of great promise and complexity. It is 
bound to be of value to a large number of 
readers. 





Chandler and Grant’s Glaucoma, 3rd ed. Edited 
by David L. Epstein. Philadelphia, Lea and 
Febiger, 1986. 539 pages, index, illustrated. $55 
U.S.; $73.25 Canada 


Reviewed by E. MICHAEL VAN BUSKIRK 
Portland, Oregon 


Epstein approaches the revision of Chandler 
and Grant’s enduring text on glaucoma with 
justifiable trepidation, but he has met his task 
splendidly. Despite the nearly timeless nature 
of much of the material in previous editions, 
new information about glaucoma has now man- 
dated updating and amplification. No small 
portion of this new information about glauco- 
ma comes from the laboratory of Dr. Epstein, 
making it especially appropriate for him to edit 
the revision. 

While retaining the personal style of the 
original, the new editor has instilled his own 
scientific objectivity and expertise, especially 
in discussion of pharmacology, therapeutic ap- 
proaches, and disease pathophysiology. The 
initial section on diagnosis is still packed with 
useful information. The practical yet exhaus- 
tive instruction about the gonioscopic method 
and its application to diagnosis transcends per- 
sonal preference for specific gonioscopic tech- 
niques. A careful reading of this section will 
offer a logical approach to assessment of the 
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chamber angle for both the novice and the 
experienced ophthalmologist. The inclusion of 
photographs and illustrations further improves 
the book over earlier editions. One would like 
to read more about optic nerve evaluation, 
contemporary assessment of the neural rim, 
and the retinal nerve fiber layer, but the practi- 
cal clinical points of previous editions are re- 
tained. By the same token, the visual field 
section justifiably emphasizes the correlation 
between optic disk and visual field, but under- 
states the importance and relevance of contem- 
porary static threshold perimetry. 

The introduction of the general principles of 
glaucoma provides a solid foundation for a 
practical and reasonable approach to patients 
with glaucoma. The basic organizational 
scheme of the earlier editions’ discussions, first 
diagnosis and then individual adult and pediat- 
ric diagnostic entities, forms the backbone of 
the text. Authority, credibility, and readability 
characterize each chapter covering the com- 
plete spectrum of primary and secondary glau- 
coma, diagnosis, and management. Generally 
good-quality black-and-white photographs 
now supplement the text. The retention of 
illustrative case reports lends an attractive, 
almost conversational, aspect to the prose. Dr. 
Epstein’s inclusion of simply written and clear- 
ly illustrated research data gives even more 
credibility and insight into the clinical teach- 
ings. In addition to medical and laser therapy, 
surgery is well presented and detailed. Good, 
clear drawings and photographs depict many 
of the vital stages of operations. 

By drawing on their own experiences and 
views and by offering advice directly applicable 
to individual glaucoma cases, the authors have 
assured that this book will become dogeared 
from frequent reading. Having a copy of 
Epstein’s Chandler and Grant within reach will 
serve any ophthalmologist well for years to 
come. 





Data on Blindness and Visual Impairment in the 
U.S. A Resource Manual on Characteristics, 
Education, Employment and Service Delivery. 


By Corinne Kirchner. New York, American Foun- e 


dation for the Blind, 1985. Softcover, 328 pages, 


index, illustrated. $15 


Reviewed by ALFRED SOMMER 
Baltimore, Maryland 


Who are the blind? How does their blindness _ 


affect them and their environment? These and eo 
other critical questions are addressed in this __ 


fascinating collection of previously published 
articles prepared by the author and her associ- 
ates at the Department of Social Research of the 
American Foundation of the Blind. | 

Secondary analyses of existing data are skill- 
fully presented in clear prose; the strong socie- 
tal context provides a vivid, well-documented 
image of the situations addressed. Almost. 
every chapter provides fascinating insights: the 
largest number of persons “legally blind” are 
females over 65, whereas the greatest numbers ` 
claiming that visual loss limits their activities 
are younger males; in employment, the blind 
endure a litany of deprivation, but one that is 
perhaps less discouraging than this ophthal- 
mologist had guessed; the marked trend to- 
wards nonresidential, integrated education is 
well documented; the particular vulnerability 
of the elderly to visual disorders and blindness 
is already appreciated, but less so is the impact 
of their limited mobility, poverty, and institu- 
tionalization on their access to rehabilitative 
and social services. 

The material flows far better than the table of 
contents would suggest, with one prominent 
exception. Chapter 5, a noninformative editori- 
al plea for more data, seems oddly out of place. 
One minor deficiency is the lack of any serious 
discussion about the validity of self-reported 
visual status in the National Health Interview 
Survey, one of the major databases on which 
these essays are based. As with any collection 
of individual articles, there is duplication of 
some material and inadequate treatment of 
other material. This may have been excused by © 
lack of space in the original article—but is 
hardly justified in a book. 


Allin all, a fascinating and important “read” ne 


for members of the eye care profession. 
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Acta Ophthalmologica 


Timolol and aceclidine. van der Pol, B. A. E., and 
Wattel, E. (Med. Ctr. Leeuwarden, Borniastraat 
4, 8934 AD Leeuwarden, The Netherlands). 
Acta Ophthalmol. 63:411, 1985. 


The use of drug combinations in glaucoma is 
widespread but there are few studies that 
prove the effectiveness of these combinations. 
The authors performed a carefully designed 
masked cross-over study using timolol alone 
and in combination with aceclidine, a drug 
popular in Europe. Aceclidine has properties 
similar to pilocarpine; it is parasympathomi- 
metic with weak anticholinesterase activity. 
The authors found that any decrease in intraoc- 
ular pressure in aceclidine-pretreated eyes ac- 
tually resulted from timolol. The authors con- 
clude that co-administration of timolol and 
aceclidine is not a rational action in antiglauco- 
ma therapy. (2 tables, 6 references)—David 
Shoch 


Central contrast sensitivity tests in the detec- 
tion of early glaucoma. Lundh, B. L. (Dept. 
Ophthalmol., University Hosp., S-581 85 Linkö- 
ping, Sweden). Acta Ophthalmol. 63:481, 1985. 


Probably one half of the nerve fibers in the 
optic disk can be lost before any visual field 
defects occur. Therefore, there has been a con- 
stant search for methods of detecting early 
optic nerve damage. Central contrast sensitivi- 
ty studies have been suggested as one possibili- 
ty for detecting early glaucoma. To test this 
hypothesis, the author examined 21 patients 
with glaucoma, 12 with simple open-angle 
glaucoma and nine with pseudoexfoliation. He 
used an oscilloscope method generating cen- 
trally presented gratings and the Arden grating 
test. The results obtained were compared to 
those for age-matched normals. The author 
found unacceptable false-negative rates for 
both methods as well as a high false-positive 
rate with the Arden grating tests, The author 
found no correlation between contrast sensitiv- 
ity deficits and visual field disturbance, glauco- 
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ma type, or duration. He concluded that central 
contrast sensitivity for static gratings is unable 
to detect the presence or absence of early glau- 
coma. (3 figures, 1 table, 18 references)—David 
Shoch 


Central and peripheral contrast sensitivity for 
static and dynamic sinusoidal gratings in 
glaucoma. Lundh, B. L. (Dept. Ophthalmol., Uni- 
versity Hosp., S-581 85 Linköping, Sweden). 
Acta Ophthalmol. 63:487, 1985. 


Central contrast sensitivity studies have been 
a disappointment in the detection of early glau- 
coma. The author believed that there might be 
some benefit from measuring contrast sensitivi- 
ty in the periphery rather than centrally. He 
examined 14 patients with established glauco- 
ma; seven had simple open-angle glaucoma 
and the other seven had pseudoexfoliation. 
The five different spatial frequencies tested 
ranged from 0.3 to 4 cycles per degree. Definite 
sensitivity losses for all spatial frequencies 
were found for dynamic patterns in testing 
positions located 10 degrees eccentrically above 
and below fixation. Static patterns in the pe- 
riphery were reduced only for medium spatial 
frequencies. Dynamic patterns in the periphery 
were superior to other combinations for detect- 
ing the presence of glaucoma. Depressed sensi- 
tivity was observed with normal or near- 
normal perimetric fields. There appears to be 
some value in testing peripheral dynamic con- 
trast sensitivity for detecting early glaucoma. (1 
figure, 3 tables, 15 references)—David Shoch 


A cross-over study of the cycloplegic effects of 
a single topical application of cyclopentolate- 
phenylephrine and routine atropinisation for 
3.5 days. Zetterström, C. (Dept. Ophthalmol., 
Akademiska sjukhuset, S-751 85 Uppsala, Swe- 
den). Acta Ophthalmol. 63:525, 1985. 
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It has been believed for years that refraction 
in children requires atropinization of the eyes 
for several days. This treatment is fraught with 
problems for parents and children and there is 
also the risk of side effects from the atropine. 
The author tested the need for such rigorous 
cycloplegia by comparing the cycloplegia ob- 
tained with routine atropinization with that 
obtained by a single instillation of 0.85% cyclo- 
pentolate plus 1.5% phenylephrine. Refraction 
was determined by retinoscopy in 40 children 
aged 3 to 6 years. No statistically significant 
difference was found between the two meth- 
ods. The author concluded that in clinical prac- 
tice a single instillation of a combination of 
cyclopentolate and phenylephrine can be sub- 
stituted for conventional full atropinization. (1 
figure, 1 table, 17 references)—David Shoch 


Allergy 


A double-blind evaluation of topical levocabas- 
tine, a new specific H, antagonist in patients 
with allergic conjunctivitis. Pipkorn, U., 
Bende, M., Hedner, J., and Hedner, T. (ENT- 
Dept., Univ. Hosp., $-221 85 Lund, Sweden). 
Allergy 40:491, 1985. 


Allergic rhinitis is frequently associated with 
conjunctival symptoms. The rhinitis is often 
treated with topical glucocorticoids but such 
treatment does not influence the associated 
conjunctivitis. Most commonly, treatment has 
been topical vasoconstrictors and antihista- 
mines that carry the risk of rebound phenome- 
na. The recently available disodium cromogly- 
cate appears to be effective but requires 
frequent administration. Since antihistamines 
given systemically are effective in the treat- 
ment of allergic conjunctivitis, the authors 
evaluated a new topical histamine antagonist. 
Forty patients suffering from allergic conjuncti- 
vitis from birch pollen were divided into two 
groups; one group was given levocabastine (a 
potent new specific histamine [Hı] antagonist) 
and the other was given placebo. At the end of 
a three-week period evaluation of the symptom 
score card showed a significant reduction in 
ocular symptoms with the levocabastine. This 
may prove to be a valuable compound in the 
topical treatment of allergic conjunctivitis. (5 
figures, 2 tables, 25 references)—David Shoch 





Archives of Neurology 


Blepharospasm with bilateral basal ganglia in- oA 


farction. Keane, J. R., and Young, J. A. (1200 N. 
State St., Los Angeles, CA 90033). Arch. Neurol. 
42:1206, 1985. 


The cause of essential blepharospasm re- 
mains in doubt. There are two basic schools of | 


thought: one considers all blepharospasm tobe 
of organic origin and the second holds that; — 


most blepharospasm has a psychogenic cause. 
There is good evidence for both schools and it 
may well be that different patients have differ- 
ent causes. Essential blepharospasm has been - 
reported with idiopathic parkinsonism and 
other basal ganglia diseases. The authors re- 
port the case of a 31-year-old man poisoned 
with warfarin sodium who was apneic when 
first seen but who was successfully resuscitat- 
ed. He gradually improved. Six months after 
discharge he developed progressive basal gan- 
glia symptoms. Sixteen months after his car- 
diac arrest, a computed tomographic scan 
showed symmetric low-density infarctions in- 
volving the caudate nucleus, putamen, and 
globus pallidus. No relief was obtained with a 
variety of medical therapies and eventually he 
underwent surgical denervation of the orbicu- 
laris oculi muscle with successful relief of the 
blepharospasm. The unusually severe extrapy- 
ramidal deficits following cardiac arrest added 
further support to a basal ganglia origin of 
essential blepharospasm. (3 figures, 16 
references)—David Shoch 


Australian and New Zealand 
Journal of Ophthalmology 

The granulomatous reaction in herpetic stromal 
keratitis. Immunohistological and ultrastruc- 
tural findings. Weiner, J. M., Carroll, N., and 
Robertson, |. F. (Dept. Pathol., Royal Victoria 
Eye and Ear Hosp., Melbourne, 3002, Australia). 
Aust. N.Z. J. Ophthalmol. 13:365, 1985. 


Six deep granulomatous reactions consisting _ 


of lymphocytes, plasma cells, and multinucle- _ 
ated giant cells from corneal graft buttons of 
recurrent herpes simplex keratitis were exam- | 








ined by light and electron microscopy and im- 
munoperoxidase stains. Electron microscopy 
failed to show viral inclusions. Peroxidase 
staining was not detected in the cells of the 
granulomatous reaction at Descemet’s mem- 
brane but was seen elsewhere in the corneas. 
These results suggest that the deep granuloma- 
tous reaction found in a number of corneal 
diseases may be the result of a poorly under- 
stood alteration in the antigenicity of Desce- 
met’s membrane. (16 figures, 2 tables, 9 
references)—Ronald Lowe 


British Journal of Ophthalmology 


Acanthamoeba keratitis successfully treated 
medically. Wright, P., Warhurst, D., and Jones, 
B. R. (Moorfields Eye Hosp., City Road, London 
EC1V 2PD, England). Br. J. Ophthalmol. 69:778, 
1985. 


Acanthamoeba keratitis is one of the most seri- 
ous infections of the eye. To date, the only 
successful therapy has been excision and kera- 
toplasty. The authors report what is apparently 
the first case of Acanthamoeba keratitis success- 
fully treated without surgery. A 44-year-old 
patient developed suppurative keratitis with 
hypopyon and secondary glaucoma. Positive 
cultures for Acanthamoeba were obtained from 
the cornea and the conjunctiva. The patient 
was then treated with propamidine isethionate 
hourly and dibromopropamidine ointment 
every four hours. The cornea improved but the 
eye generally became more inflamed. This was 
ascribed to toxicity from the drug. At this time 
sensitivity studies were available and the treat- 
ment was changed to neomycin eyedrops every 
four hours. The cornea gradually cleared and 
over the next year the eye became completely 
quiet. Sixteen months later a penetrating kera- 
toplasty was performed and the excised corneal 
disk showed no signs of Acanthamoeba on light 
or electron microscopic examination. (4 tables, 
10 references)—David Shoch 


Results of 100 aphakic detachments treated 
with a temporary balloon buckle. A case 
against routine encircling operations. Lincoff, 


H., Kreissig, l., and Farber, M. (Dept. Ophthal- 
mol., New York Hosp., 525 E. 68th St., New York, 
NY 10021). Br. J. Ophthalmol. 69:798, 1985. 


The accepted treatment of aphakic detach- 
ments has been routine encircling procedures. 
The success rate is good but a high buckle is 
often used. A high buckle, if placed to restrict 
venous outflow, may result in anterior ische- 
mia. The authors treated 100 aphakic detach- 
ments with temporary balloons. The balloons 
were deflated and withdrawn after seven to ten 
days. In addition, cryotherapy or laser treat- 
ment was given to the break. The procedure 
was initially successful in 79 patients but ten 
retinas detached again after the balloon was 
withdrawn and required more permanent 
buckles. Sixty-nine of the 100 retinas remained 
attached. The authors believe that the final 
results after additional operations were equiva- 
lent to those obtained by traditional methods. 
Significantly fewer complications occurred. 
They discourage the routine encircling opera- 
tion for all cases of aphakic detachment. (7 
figures, 12 tables, 11 references)—-David Shoch 


Cilioretinal collateral circulation after occlu- 
sion of the central retinal artery. Marmor, M. 
F., Jampol, L. M., and Wohl, L. (Ophthalmol. Sec. 
[112B1], Veterans Admin. Med. Ctr., 3801 Miran- 
da Ave., Palo Alto, CA 94304). Br. J. Ophthalmol. 
69:805, 1985. 


Occlusion of the central retinal artery most 
often results in a blind eye. In some cases the 
vessels reperfuse after a time but usually the 
damage to the retina has been done and the eye 
remains amaurotic. The authors describe two 
patients who developed unilateral central reti- 
nal artery occlusion but who fortunately had 
cilioretinal arterial collaterals supplying the 
bulk of the flow to the inner retina. Fluorescein 
angiography in both cases disclosed that much 
of the retinal circulation was from ciliary collat- 
erals. Extremely narrow arterioles were present 
in both eyes and the authors postulate that as 
the central retinal arteries narrowed or occlud- 
ed fine capillary connections between the cili- 
ary and retinal circulations expanded to aug- 
ment the blood flow to the retina. Further, 
fluorescein angiography showed that there was 
no leak from the new vessels, proving they 
were collaterals since the latter maintain tight 








junctions whereas new vessels leak. (5 figures, 
10 references)—David Shoch 


Role of the posterior capsule in the prevention 
of postoperative bacterial endophthalmitis. 
Experimental primate studies and clinical im- 
plications. Beyer, T. L., O'Donnell, R. E., Gon- 
calves, V., and Singh, R. (3663 Wendell Bivd., St. 
Louis, MO 63108). Br. J. Ophthalmol. 69:841, 
1985. 


Both eyes of ten primates underwent extra- 
capsular cataract extractions. In one eye of each 
primate the posterior capsule was left intact 
and in the other a large posterior capsulectomy 
was performed. When the eyes had quieted, 
both anterior chambers were challenged with 
equivalent inocula of Staphyloccus aureus. Of the 
ten eyes with intact posterior capsules, only 
one developed a culture-positive vitreous in- 
fection. Of the eyes with the large posterior 
capsulectomies, ten developed culture-positive 
vitreous infections. The authors then repeated 
the experiment in exactly the same fashion but 
inserted posterior chamber lenses in the eyes 
with intact capsules and anterior chamber lens- 
es in the eyes with the large capsulectomies. 
Again these eyes were challenged with similar 
inocula of S. aureus. None of the ten eyes with 
intact posterior capsules and posterior chamber 
lenses developed positive cultures. Four of the 
eyes with large posterior capsulectomies and 
anterior chamber lenses developed culture- 
positive vitreous infections. Six of these eyes 
showed histopathologic evidence of vitreous 
infection. (2 figures, 2 tables, 15 references) — 
David Shoch 


Experimental Eye Research 


Wavelength dependency of cataracts in albino 
mice following chronic exposure. Jose, J. G., 
and Pitts, D. G. (Univ. Houston, College of Op- 
tometry, Houston, TX 77035). Exp. Eye Res. 
41:545, 1985. 


Albino mice were exposed to ultraviolet radi- 
ation in the range of 290 to 400 nm for 12 hours 
a day. They developed lens opacities within 


one to two months of radiation onset to expo- | 
sure and histologic examination demonstrated 
marked derangement of the lens epithelium. — 


The study was repeated with the radiation 


filtered to eliminate wavelengths shorter than © 


320 nm. In these rats the opacities did not 
develop and the histologic findings for the lens 


was normal. The authors conclude that long- . 


term exposure to ultraviolet B (290 to 390 nm) is 
cataractogenic and acts via a mechanism in- 
volving the lens epithelium. On the other 
hand, ultraviolet A (320 to 400 nm) does not 
appear to be cataractogenic, even with long- 


term exposure. (14 figures, 30 references)— 


David Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Visual field rehabilitation in the cortically 
blind? Balliet, R., Blood, K., and Bach-Y-Rita, P. 
(Univ. Wisconsin Med. School, Dept. Rehabil. 
Med., E3/342, Univ. Hosp. and Clin., 600 High- 
land Ave., Madison, WI 53792). J. Neurol. Neuro- 
surg. Psychiatry 48:1113, 1985. 


Recent studies suggest that people suffering 
from homonymous visual field defects caused 
by geniculostriate damage might improve with 
special visual training. The hypothesis is that 
there are subcortical areas that take over the 
visual function of the blind hemianopic area. 
To test this hypothesis under more carefully 
controlled conditions, the authors set up exper- 
iments that eliminated contaminating variables 
as much as possible. Such things as reliance on 
gross subjective impressions, large visual stim- 
uli response variability, changes in detection 
strategies with practice, and eccentric fixation 
were controlled, The results indicated that vis- 
ual field increases were not trainable. The au- 
thors believe that most of the previous success- 
ful results obtained probably resulted from 
eccentric fixations because the head of each 
patient was not completely stabilized. At this 


time one must still conclude that lesions of the | 
striate cortex in humans result in permanent — 
blindness in the appropriate visual field (3 | 
figures, 2 tables, 45 references)—David Shoch | 
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Journal of Neurosurgery 


Chiasmatic optic glioma treated with chemo- 
therapy. Rosenstock, J. G., Packer, R. J., Bila- 
niuk, L., Bruce, D. A., Radcliffe, J., and Savino, 
P., (Ctr. for Radiation Therapy, Michael Reese 
Hosp. and Med. Ctr., Lake Shore Dr. at 3lst St, 
Chicago, IL 60616). J. Neurosurg. 63:862, 1985. 


The treatment of optic nerve gliomas remains 
controversial, A review of optic gliomas treated 
over a 20-year period shows that these tumors 
may act aggressively and that vision rarely 
improves after X-ray treatment. Progressive 
disease may occur years after treatment with 
radiation and late sequelae related in part to 
radiation are frequent. Because of the unsatis- 
factory response to radiation, seven years ago 
the authors began treating chiasmatic optic 
gliomas with vincristine and actinomycin D 
without radiation therapy. This treatment is 
offered to all children with recurrent optic glio- 
mas or children aged 6 years and under with 
newly diagnosed optic gliomas. Treatment is 
given in six cycles over 18 months. Four chil- 
dren with recurrent tumor treated with this 
regimen remained clinically stable from 13 to 
115 months after chemotherapy. The authors 
treated 12 children (eight less than 2 years of 
age) with newly diagnosed optic gliomas. 
Three are still receiving therapy. Of the re- 
maining nine, four developed progression 
while receiving therapy and five remained sta- 
ble for one to 60 months. The four children in 
whom the disease progressed were treated 
with radiation therapy and are now stable. The 
authors believe that chemotherapy is a reason- 
able alternative to initial radiation therapy in 
young children. (3 tables, 39 references)— 
David Shoch 


Journal of Pediatrics 


Enzyme immunoassay for diagnosis of neona- 
tal chlamydial conjunctivitis. Hammerschliag, 
M. R., Herrmann, J. E., Cox, P., Worku, M., Laux, 
R., and Howard, L. V. (Dept. Pediatr., Box 49, 
Downstate Med. Ctr., 450 Clarkson Ave., Brook- 
lyn, NY 11203). J. Pediatr. 107:741, 1985. 


Chlamydia trachomatis has become the most 
common identifiable infectious cause of neona- 


tal conjunctivitis. The diagnosis is best estab- 
lished by culture but cell culture methods take 
from two to seven days to perform. Recently, 
an enzyme immunoassay for the direct detec- 
tion of chlamydial antigen was developed and 
the authors used this method and compared it 
with chlamydial culture for the diagnosis of 
conjunctivitis in infants. They tested 90 speci- 
mens; 41 were diagnosed as positive by the 
immunoassay test and 40 were also positive on 
culture. Of 58 specimens negative by the im- 
munoassay test, 55 turned out to be negative by 
culture. Thus, the system appears to be ex- 
tremely reliable and much more rapid than 
culture studies. A second recent technique in- 
volves fluorescent antibody. It appears to be 
about as effective as the immunoassay method. 
(1 table, 11 references)-—-David Shoch 


Klinische Monatsblatter für 
Augenheilkunde 


The clinical value of fluorescein iris angiogra- 
phy for the early detection of vascular le- 
sions. (German). Klein, S., and Zenker, H. J. 
(Augenklinik der Medizinischen Akademie, Carl 
Gustav Carus, Dresden, East Germany). Klin. 
Monatsbl. Augenheilkd. 187:184, 1985. 


The authors performed fluorescein angiogra- 
phy on 104 normal adults, 48 patients with 
hyperlipoproteinemia, 184 with maturity-onset 
diabetes, 12 with systemic hypertension, and 
12 with atherosclerosis. Hyperpermeability of 
dye at the pupillary border of the iris was seen 
in 7.7% of the normal subjects whereas leakage 
occurred in two-thirds of those with hyperlipo- 
proteinemia and in 80% of those with recent 
maturity-onset diabetes. The authors found 
that even normal subjects with dye leakage had 
some vascular risk factors, They concluded that 
iris fluorescein angiography is capable of de- 
tecting vascular damage in cases of early meta- 
bolic disorder. (3 figures, 5 tables, 16 refer- 
ences)—David Shoch 


An important advance in microsurgery. Zeiss 0° 
stereo microscope for coworkers. (German). 
Busse, H., Kroll, P., and Sander, U. (Augenklinik 
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der Städt, Krankenanstalten, Bremser Strasse 
79, 6700 Ludwigshafen/Rh.). Klin. Monatsbl. Au- 
genheilkd. 187:227, 1985. 


Almost all anterior segment surgery is now 
performed through an operating microscope. 
With the advent of vitrectomy and membrane 
peeling a great deal of posterior segment sur- 
gery is done through a surgical microscope as 
well. One of the problems with most micro- 
scopic systems is that the assistant usually has 
either a different field of view (if a separate 
microscope is used) or there is a loss of stereop- 
sis (if some of the rays from the object are 
diverted). Zeiss has now manufactured an as- 
sistant’s stereomicroscope with coaxial illumi- 
nation. It adapts easily to their standard 
OPMI-6 operating microscope. (2 figures)— 
David Shoch 


Ophthalmologica 


Snail track degeneration of the peripheral reti- 
na. Ultrastructural study. (French). Bec, P., 
Malecase, F., Arne, J. L., and Mathis, A. (Ser- 
vices d’'Ophtalmologie, CHU de Rangueil et CHU 
de Purpan, Toulouse, France). Ophthalmologica 
191:107, 1985. 


Examination of snail track degeneration of 
the retina showed lipid inclusions in both glial 
and macrophage cells in every layer of the 
retina and the existence of intraretinal fibers 
that appeared to be glial in origin. Another 
finding was the absence of blood vessels in the 
retina in the areas of degeneration. There was a 
marked difference from lattice degeneration in 
that in the latter there are changes in the 
vitreoretinal junction whereas in snail track 
degeneration there are no anomalies at the 
vitreoretinal junction. The absence of blood 
vessels indicates that snail track degeneration 
is a true ischemic lesion. (4 figures, 1 table, 13 
references)—David Shoch 


Review of Infectious Diseases 
Onchocerciasis. Experimental models of ocular 
disease. Donnelly, J. J., Rockey, J. H., Taylor, H. 
R., and Soulsby, E. J. L. (Scheie Eye Inst., 51 N. 


39th St., Philadelphia, PA 19104). Rev. Infect. 
Dis. 7:820, 1985. 


Human eyes invaded by onchocerca only 
become available for study after rather severe 
infection when there is abscess formation and 
the eye is enucleated. Therefore, any detailed 
information about the nature of ocular oncho- 
cerciasis must be obtained from animal models. 
The organism found in humans, Onchocerca 
volvulus, is in limited supply and therefore the 
authors used O. lienalis. They injected the mi- 
crofilariae subconjunctivally in guinea pigs. 
This led to the penetration of the cornea by 
microfilariae and the formation of snowflake 
opacities. These opacities and the microfilariae 
were located in the corneal stroma. After a 
single subconjunctival injection, the lesions ap- 
peared in two to four weeks but repetitive 
inoculations led to opacities in as few as four to 
six days. Intracorneal infection of guinea pigs 
previously injected subcutaneously with O. lie- 
nalis produced similar corneal limbal lesions 
and provoked a circulating and IgE antibody 
response. The authors also injected microfilar- 
iae into the vitreous of normal and immunized 
cynomolgus monkeys. In the immunized ani- 
mals a severe vitreoretinitis resulted but the 
normal animals had mild transient reactions. 
This suggested that penetration of only a few 
microfilariae into the posterior segment may be 
sufficient to produce the disease in a sensitized 
host. These models suggested that immuno- 
pathologic mechanisms mediated by IgE are 
involved in the development of ocular lesions. 
(3 figures, 29 references)—David Shoch 


Transactions of the 
Ophthalmological Society of the 
United Kingdom 
Oral acyclovir in herpetic keratitis. Collum, L. M. 
T., Akhtar, J., and McGettick, P. (Royal Victoria 
Eye and Ear Hosp., Dublin, Eire). Trans. Oph- 

thaimol. Soc. U.K. 104:629, 1985. 


A double-blind comparative study of oral a 
acyclovir and acyclovir ophthalmic ointment > 
was carried out on 29 patients with simple — 














A herpetic dendritic corneal ulceration. Patients 
\ were randomly allocated to the study. Healing 


was achieved in all 14 patients treated with 
acyclovir ointment, and in 14 out of 15 patients 
treated with oral acyclovir. The mean healing 
time of 5.6 days was identical for both patient 
groups. There was no significant systemic or 


local side effects recorded in either group. The 
level of acyclovir in tear fluid was measured, . 


and in patients receiving oral acyclovir the level 
was in excess of the EDs of herpes simples 


virus type 1. (1 table, 21 references)—Authors’ 
abstract 





NEWS ITEMS 


Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


immunology and immunopathology of the 
Eye: Fourth International Symposium 


The Fourth International Symposium on the 
Immunology and Immunopathology of the Eye 
will be held May 2-4, 1986, in Padova, Italy. For 
further information, write Organizing Secretar- 
iat, Masson Italia Congressi, Via Baldisera, 
4 20129 Milan, Italy. 


Ocular Circulation and Neovascularization: 
international Symposium 


An International Symposium on Ocular Cir- 
culation and Neovascularization will be held in 
memory of Professor I. C. Michaelson, Sept. 
1-5, 1986, in Jerusalem, Israel. For further in- 
formation, write D. BenEzra, M.D., Depart- 
ment of Ophthalmology, Hadassah Hebrew 
University Hospital, P.O. Box 12000, 91120 Je- 
rusalem, Israel. 


Asia-Pacific Refractive Surgery Conference 


The Asia-Pacific Refractive Surgery Confer- 
ence will be held Sept. 15-18, 1986, in Kyoto, 
Japan. For further information, write Mark T. 
shklov, Executive Director, Networking Profes- 
sionals Overseas, 125 Merchant St., Honolulu, 
HI 96813. 


Canadian Implant Association: Annual 
Meeting and Florida Workshop 


The Canadian Implant Association will hold 
its 12th annual meeting, June 27 and 28, 1986, 
in Montreal, Canada. The Florida Winter Work- 
shop will be held Dec. 27-29, 1986, in Fort 
Lauderdale, Florida. For further information, 
write Marvin L. Kwitko, M.D., Program Chair- 
man, Canadian Implant Association, 5591 Cote 
des Neiges Rd., Montreal, Quebec, Canada 
H3T 1Y8. — 
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Pan American Congress: 1987 Meeting 


The Pan American Congress will be held 
April 5-10, 1987, in Santo Domingo. 


New York Hospital-Cornell Medical Center: 
Annual Alumni Meeting 


The New York Hospital-Cornell Medical Cen- 
ter will hold its annual alumni meeting, May 15 
and 16, 1986, 
further information, write Phyllis I. Zodl, New 
York Hospital-Cornell Medical Center, 525 E. 
68th St., New York, NY 10021. 


University of Pennsylvania: Annual Alumni 
Ophthalmological Association Meeting 


The University of Pennsylvania will hold its 
Annual Alumni Ophthalmological Association 
meeting, May 15-17, 1986, in Philadelphia, 
Pennsylvania. The Ninth Annual Francis Heed 
Adler Lecture will be given by Lorenz E. 
Zimmerman. The registration fee is $250 for 
practicing ophthalmologists, $150 for active 
members of the Association, $125 for residents 
(with letter from program director). For further 
information, write Carole Kanoff, Scheie Eye 
Institute, 51 N. 39th St., Philadelphia, PA 
19104. 


Surgical Design: Courses in Intraocular 
Microsurgery 


Surgical Design will hold courses in intraocu- 
lar microsurgery, May 22-24, 1986, in Laguna 
Niguel, California, and June 12-14, 1986, in 
New York, New York. For further information, 
write Surgical Design Corporation, Continuing 
Medical Education Department, 24-05 Jackson 
Ave., Long Island City, NY 11101. 


Doheny Eye Center: Ocular Tumors and 
inflammation 


The Doheny Eye Center will present a 
course, Ocular Tumors and Inflammation, May 


23, 1986, in Los Angeles, California. The fee is ~ | 


$200. For further information, write Beverly. 
O’Brien, Doheny Eye Center, Attn: CME, 1355 _ 
San Pablo St., Los Angeles, CA 90033. 7 





in New York, New York, For — | 
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Wilmer Institute: Glaucoma Course 


The Wilmer Institute, Johns Hopkins Medical 
Institutions will sponsor a course, Glaucoma 
‘86, June 6 and 7, 1986, in Baltimore, Maryland. 
For further information, write Diane Hey- 
dinger, Office of Continuing Education, Johns 
Hopkins Medical Institutions, Turner 22, 720 
Rutland Ave., Baltimore, MD 21205. 


Henry Ford Hospital: Ninth Annual Alumni 
Meeting 

The Department of Ophthalmology, Henry 
Ford Hospital will hold its ninth annual alumni 
meeting, June 6 and 7, 1986, in Detroit, Michi- 
gan. For further information, write David D. 
Bogorad, M.D., or Leslie J. Fisher, Ph.D., Oph- 
thalmology Department, Henry Ford Hospital, 
Detroit, MI 48202. 


Emory Eye Center: Retina Workshop 


The Retina Section, Department of Ophthal- 
mology, Emory University School of Medicine 
will present a workshop on fundus photogra- 
phy and fluorescein angiography, June 20-22, 
1986, in Charleston, South Carolina. For fur- 
ther information, write Marianne Jackson, 
Course Coordinator, Emory Eye Center, 1327 
Clifton Rd., N.E., Atlanta, GA 30322. 


Manhattan Eye, Ear and Throat Hospital: 
Vitrectomy Symposium 


The Manhattan Eye, Ear and Throat Hospital 
will hold a symposium, Vitrectomy in Anterior 


and Posterior Segment Surgery, June 7, 1986, in 
New York, New York. For further information, 
write Martha Klapp, Administrator, Depart- 
ment of Ophthalmology, Manhattan Eye, Ear 
and Throat Hospital, 210 E. 64th St., New York, 
NY 10021. 


Bascom Palmer Eye Institute: 25th 
Anniversary Symposium 


The University of Miami School of Medicine 
will hold a symposium to celebrate the 25th 
anniversary of the Bascom Palmer Eye Insti- 
tute, Feb. 19-21, 1987, in Miami Beach, Florida. 
For further information, write Gaby Kressly, 
Department of Ophthalmology, Bascom Palmer 
Eye Institute, P.O. Box 016880, Miami, FL 
33101. 


Albany Medical College: Second 
International Glaucoma Symposium 
Cancelled 


The Second International Symposium on 
Glaucoma Surgery, scheduled for July 25-27, 
1986, in Saratoga Springs, New York, has been 
cancelled. 


Personal 


Robert B. Welch 


Robert B. Welch has been appointed Chair- 
man of the Department of Ophthalmology, 
Greater Baltimore Medical Center. 
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aximize YAG laser delivery. 
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The Ocular YAG Laser Lenses are 
designed for use with 16° cone angle 
i ae a Nd:YAG lasers, both mode-locked and 
J TaT _ g q-switched delivery systems. 






Available individually or in complete set. 


Osula MANUFACTURED BY: 


* 
$ + 
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-DOHENY EYE CENTER AND 
| 205 UNIVERSITY OF SOUTHERN CALIFORNIA 
<== DEPARTMENT OF OPHTHALMOLOGY 


Present 


OCULAR TUMORS AND INFLAMMATION 


FRIDAY, MAY 23, 1986 
Course Directors—PETER E. LIGGETT, M.D., NARSING A. RAO, M.D. 


THIS COURSE IS DESIGNED TO UPDATE THE PRACTICING OPHTHALMOLOGIST ON THE DIAGNOSIS AND MANAGEMENT OF 
OCULAR TUMORS AND INFLAMMATORY EYE DISEASE. 








TOPICS 

—Choroidal Melanoma Workup & Management of Acute & Chronic tridocyclitis 
—Conjunctival & iris Melanoma -—AiIDS-Ocular Findings & Management 
—Retinoblastoma Posterior Uveitis-Differential Diagnosis Evaluation and Therapy 
Metastatic Disease to the Eye —-Diagnosis & Treatment of Tumors of the Orbit 

FACULTY 
Steven E. Feldon, M.D. Don S. Minckler, M.D. Ronald E. Smith, M.D. 
Dale E. Henderly, M.D. Alfredo A. Sadun, M.D. Kenneth W. Wright, M.D. 
Date: Friday, May 23, 1986 Credits: Certified for 7 hours Category | hours AMA/CMA 
Hours: 9:00 a.m. — 5:00 p.m. Location: Doheny Eye Center, 1355 San Pablo Street, 
Tuition: $200.00 Los Angeles, CA 


Please enciose check (made payable to Doheny Eye Center) and mail to: 
Doheny Eye Center 
Attn: CME 
41355 San Pablo Street 
Los Angeles, CA 90033 
inforrnation: Beverly O’Brien, Coordinator (213) 224-7752 
Continuing Medical Education 


THIRD ANNUAL 


LSU EYE CENTER OPHTHALMOLOGY UPDATE 
December 27-31, 1986 
Rose Hall Beach Hotel 
Montego Bay, Jamaica 
Course Director: Rudolph M. Franklin, M.D. 


This meeting will consist of lectures on refractive surgery update, phacoemulsification and foldable intraocular lenses, medical retina 
and uveitis, pediatric ophthalmology, glaucoma, and neuro-ophthalmology. Practical, hands-on workshops will include epikeratophakia, 
phacoemulsification and foldable IOLs, computers in ophthalmology, financial and tax planning, and also laser demonstrations. 





LSU Eye Center Faculty: Guest Faculty: 
Herbert E. Kaufman George S. Ellis, Jr. Roger Kaufman 
Rudolph M. Franklin Stephen Kiyce Charles Kelman 
Stuart F. Ball Marguerite B. McDonald 
Bruce Barron Henry Van Dyk 


CME Credits will be awarded. Registration is limited, please register early. 
For further information on registration fees, housing and travel arrangements, please clip and mail to: Emily Varnell, LSU Eye Center, 
136 South Roman Street, New Orleans, LA 70112 U.S.A. Phone: (504) 568-6700 


Please send me information concerning 1986 LSU Eye Center Ophthalmology Update 


Name: 





Address: 








City / State / Zip Code f Country 
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When children are 


unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 


TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 


and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 











WORLD CONGRESS ON THE CORNEA III 


Sponsored by: The Castroviejo Society 


Mayflower Hotel— Washington, D.C. 


April 26-May 1, 1987 


James V. Aquavella, M.D. » Co-Chairmen + Michael A. Lemp, M.D. 


Program Advisory Committee: 


Joaquin Barraquer 
Jose Barraquer 


Tadeu Cvintal 
Chandler R. Dawson 
R. P. Dhanda 

Claes H. Dohiman 
Donald J. Doughman 
Henry Edeihauser 
Richard K. Forster 
Svyatoslav Fyodorov 
Merrill Grayson 
Brien Holden 

Dan B. Jones 
Herbert E. Kaufman 
Kenneth R. Kenyon 
H. Jonathan Kerstey 
Jay H. Krachmer 
Steven G. Kramer 
Cari Kupfer 
Deborah Pavan Langston 
Arthur S. M. Lin 


Honorary Chairman: 


John Harry King, MD. 


Registration limited to 500 
$350 (U.S.) 


In order to insure a registration reservation, a deposit 
of $150 (U.S.) is required. The balance of $200 (U.S.) is 
due by January 1, 1987. 


Registration Fee: 


Please forward your reservation request along with 
deposit to: 


Catherine Sgabellone, R.N. 
Rochester Eye Institute 
919 Westfall Road 
Rochester, NY 14618-2699 


Executive Secretary: 
Jules Baum, M.D. 


President: 
Peter R. Laibson, M.D. | 


Program Advisory Committee: 


Enrique S. Malbran 
A. Edward Maumenee 
David Maurice 

James P, McCutley 


Roger Meyer 
Saiichi Mishima 
Madan Mohan 
Akira Nakajima 
Anthony 8. Nesburn 


N. A. Puchkovskaya 
Yves Pouliquen 
Guilapalli N. Rao 
John S. Richards 


Wang Shoujing 
Barbara W. Streeten 
Daniel. M. Taylor 
Richard A. Thoft 
Richard C. Troutman 
Gabriel Van Rij 
George O. Waring Iii 
Wendell E. Willis 
Louis A. Wilson 
Peter Wright 


Editorial Coordinator: 
H. Dwight Cavanagh, M.D. 
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SOPER INTERNATIONAL 
OPHTHALMICS 
MANUFACTURER OF THE 


World’s Finest Contact Lenses 
ANNOUNCES 
A Simple, Fast and Effective Solution to a Provoking Contact Lens Fitting Problem 
All day wearing time and comfort for the most difficult keratoconus patients. 


Available in conventional and oxygen permeable rigid plastic. 


in a study of 120 patients, 93 % of eyes fit with the Soper design keratoconus lenses had “good to excellent comfort” 
and 97% were rated as ‘‘good or excellent integrity.” Many of the patients had previously been fit with conventional 
contact lenses. The Soper design lens was fit in a fraction of the usual time for keratoconus patients. 


Write today for your reprint, “Results of a Systematic Approach to Fitting Keratoconus,” by Joseph W. Soper and 
Alan Jarrett, M.D., Houston, Texas. 


A SCIENTIFIC APPROACH TO KERATOCONUS CONTACT LENS FITTING 


P.O. Box 22703, Houston, Texas 77227 
Phone: 800-231-3561 
(In Texas 800-392-2279) 
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Sterilization Tray 
















A aai sats cncvsed Constructed of speci ally anodized 
Storage Tray | aluminum, this impact-resistant Tear Duct Tubes 
This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 
tion tray. from the three Jones Tube Sets. obtained upon request. 
*LT. Jones M.D., Dacryocystorhinostomy. American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
li suring tubes Additional information Available From: 
or go-no go doe c 
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Simply the BEST | 
Contrast Sensitivity Testing 


in Clinical 





. WISTECH CONSULTANTS’ 
VISION CONTRAST TEST SYSTEM (VCTS) 





The VCTS Chart System (Shown Above) 


The distance vision test is a mounted and framed wall chart which 
measures 69 cm x 94 cm; viewing distance is 3 meters. It is es- 
pecially useful for low vision patients, pre-school children, elderly 
patients and for distance refraction. 


The near vision test is a 13 cm x 18 cm chart which fits into a 
special holder for testing from 30 cm to 46 cm. It provides improved 
refraction for presbyopia and aids in detection of posterior subcap- 
Sular cataracts. 


The comprehensive system includes evaluation forms, normal pop- 
ulation overlay, low contrast simulation glasses, standardizing light 
meter, answer key, instruction booklets and applications manual. 


(Also available in slide form designed for use in standard Marco or 
AO/Reichert projection systems.) 


THE VCTS WORKS FAST AND EASILY 


VCTS charts consist of circles containing sine wave gratings that 
vary in size and contrast. Patients indicate whether the gratings 
within the circles slant left or right, vertical or are blank. The tester 
plots these responses on the VCTS graph to form a contrast sen- 
sitivity curve which can be immediately compared to a normal vision 
curve, using the VCTS population overlay. Deviations from norms 
and various curve characteristics indicate danger signs and treat- 
ment paths. The comprehensive VCTS Applications Manual provides 
equivalent Snellen Acuity values as well as sample pathology curves 
to aid in differential diagnosis. 


See us at the International Congress in Rome 


Clinical contrast sensitivity testing, pi- 
oneered by Vistech Consultants, is now 
recognized worldwide as a valid and most 
valuable breakthrough in vision testing. 
Vistech Consultants’ VCTS (Vision Con- 
trast Test System) is a fast and simple, yet 
scientifically accurate method for meas- 
uring contrast sensitivity. Now in use in 25 
countries, it leads the field. 


VCTS testing enables you to: 

è TEST both near and far vision, relevant 
to everyday performance 

® DETECT and quantify diseases in early 
Stages — such as glaucoma, ambly- 
opia, multiple sclerosis and optic nerve 
deficiencies 

© DOCUMENT the functional loss from 
cataracts more thoroughly 

e EVALUATE, fit and refract contact len- 
ses more easily, quickly and accurately 


Acuity tests, used for over 100 years, have 
been scientifically shown to be quite lim- 
ited in detecting and quantifying many vi- 
sual problems. Of the different size and 
contrast levels used in visual function, acu- 
ity measures only a single value, while the 
VCTS measures a full range. 


REGION TESTED BY ACUITY sh 


Normal Curve 
4 P 





Abnormal Curve 


CONTRAST THRESHOLD 


CONTRAST SENSITIVITY 





SPATIAL FREQUENCY 
(Cycles per degree) 








For more information, contact: 


VISTECH 
Consultants, Inc. 


1372 North Fairfield Road, Dayton, Ohio 45432 USA 
Telephone: (513) 426-4822 

or+toll-free in USA: 1-800-847-8324 

Telex: 5101005860 
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New evidence: 


Hypolears relieves 
irritation; helps promote 
epithelial healing. 


Healthy corneal Dry Eye Epithelium with 
epithelium: epithelium: reduced edema: 
Maintains balance of water Traumatized, often over- High colloid osmolality of 
and crystalloids hydrated. Hypertonic tearfilm HypoTears reduces edema, 


(salts, shown in red). can penetrate, causing further permits healing. 
tissue damage. 








Research suggests 
clinical benefits 

of HypoTears are due 
to its high colloid 
osmolality. 


Now, you have another reason to 
recommend HypoTears to Dry Eye 
patients: 

The high colloid osmolality (CO) of 
HypoTears may help damaged cor- 
neal epithelium heal faster. 

In Dry Eye, the corneal epithelium 
is often traumatized and, paradoxi- 
cally, edematous. Research has 
shown that high-CO solutions — 
those with high concentrations of 
colloidal (non-salt) particles — can 
reduce this edema. ! 

The high colloid osmolality of 
HypoTears draws water and salt out 
of the waterlogged tissues, to help 
promote more rapid healing of the 
injured epithelium. And the large 
colloidal molecules in HypoTears help 
prevent additional fluid from entering. 


According to new research, 
HypoTears has the highest CO of the 
8 tear substitutes studied — 60 times 
higher than the best-selling artificial 
tear. ? 


Study confirms 
patients prefer 
hypotonicity. 


HypoTears is the first artifi- 
cial tear formulated with no added 
salt — salt that Dry Eyes are better 
off without. HypoTears reduces 
tearfilm hypertonicity and helps 
relieve the discomfort associated 
with it. And in another recent study, 
patients preferred a hypotonic tear 
substitute over any isotonic solu- 
tion for comfort. 1-3 

Give your Dry Eye patients every 
advantage. Recommend hypotonic, 
high-colloid-osmolality HypoTears 
— the artificial tear that relieves 
irritation by helping damaged epi- 
thelium to heal faster. 


References: 1. Lamberts, Foulks and Holly: Effects of colloidal osmotic solutions on hydra- 
tion of de-epithelialized cornea in the rabbit. Arch Ophthalmol (submitted for publication). 

2. Holly and Esquivel: Colloid osmotic pressure of artificial tears. Prepublication report, 1985. 
3. Gilbard: Tear film osmolality and keratoconjunctivitis sicca. CLAO Journal 11:243, 1985. 





Hypolears 


LUBRICATING EYE DROPS 
More reasons to recommend it. 











Ophthalmic Products 
2801 Orchard Parkway 100 McPherson St. 
San Jose, CA 95134 


Cope 


Representing CVP Inc San German PR and CVO Div CV Inc 


AAOC MV te 


Markham, Ontario L3R 3V6 Canada 


“Sure, ld buy 
a YAG laser 


today if...” 


ees 
We Took 
THE LAST 
TFOUT OF 


BUYING 


Have you been waiting for a 
clinically proven YAG laser system 
to come along at the right price? 
Waiting for one company to emerge 
as the YAG technology leader? A 
company that won’t make excuses for 
lasers that fall short of your needs? 

The wait is over. With the 
CooperVision Models 2000 and 
2500 YAGs, you can offer your 
patients the most advanced YAG 
laser treatments. Right in your 
office. For an investment starting 
at less than $40,000! 

Our YAGs give you everything 
you need for safe, effective surgical 
results. The Q-switched Model 2000 
office YAG is fully equipped, with 
dedicated laser slit lamp and optics, 
a twin helium-neon aiming system 
and a quiet, trouble-free air cooling 
system. If you desire the ultimate in 
YAG performance, the Model 2500 
YAG offers even more state-of-the-art 
features such as the ability to perform 
posterior capsulotomies at energy 
levels as low as 0.6 mJ, superb 
viewing optics, burst mode, micro- 
manipulator and an on-board patient 
data printer. 

Best of all, Models 2000 and 
2500 come to you from CooperVision, 
the leading name in eye care. Our 
full line of ophthalmic lasers—the 





7500 portable Argon, the 8500 
Argon/Krypton, and now the 2000 
and 2500 YAGs—have proven 
themselves in hospitals and offices 
around the world. 

So why put off the decision 
any longer when our “no-excuse” 
lasers could be expanding your 
practice today? Call CooperVision 
Lasers Sales Administration toll-free 
at 800/227-8372 (in California, call 
800/828-5577). Learn more about 
our state-of-the-art lasers and our 
attractive financing terms. 


Goper Vision@ 


Laser Division 

3420 Central Expressway 
Santa Clara, CA 95051 
Toll-free: 800/227-8372 
California: 800/828-5577 


Looking good... 


Goantrisin 


sulfisoxazole diolbmine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved Please see next page for summary of product information. 
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Gantrisin 
sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 
Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms, as 
adjunct in systemic sulfonamide therapy 
of trachoma. 

Contraindications: Hypersensitivity. 
Precautions: incompatible with silver 
preparations, inactivated by para-ami- 
nobenzoic acid in purulent exudates, 
may increase growth of nonsusceptibie 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions OCCUr. 
Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times dally. 
Take care not to contaminate dropper 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 

How Supplied: Solution, -0z bottles 
with dropper. Ointment, Ye-oz tubes. 


Roche Laboratones 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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The University of Southern California 
School of Medicine—Postgraduate Division 
and the Department of Ophthalmology 


Presents a Postgraduate Course 
“GLAUCOMA, NEURO-OPHTHALMOLOGY 
AND PEDIATRIC OPHTHALMOLOGY” 


JUNE 21-28,1986 
MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


GUEST FACULTY 


Creig S. Hoyt, M.D. 
Harry A. Quigley, M.D. 


USC FACULTY 


George Baerveldt, M.D. 
Steven E. Feldon, M.D. 
Dale K. Heuer, M.D. 
Don S. Minckler, M.D. 

A. Linn Murphree, M.D. 
Alfredo A. Sadun, M.D., Ph.D. 
Kenneth W. Wright, M.D. 


26 Category | AMA/CMA Hours 
Tuition: $525.00 


For further information: 


University of Southern California 
School of Medicine-——-Postgraduate Division 
Beverly J. Johnson 
1975 Zonal Avenue KAM 314 
Los Angeles, CA 90033 
(213) 224-7051 


Michigan Ophthalmological Society 
Eighteenth Annual Summer Conference 
Thursday—Sunday, August 14-17, 1986 
Grand Hotel, Mackinac Island, Michigan 


THEME: Glaucoma Update 


SPEAKERS: David G. Campbell, M.D., 
Atlanta, Georgia 
David L. Epstein, M.D., 
Boston, Massachusetts 
Thom J. Zimmerman, M.D., 
New Orleans, Louisiana 


Registration Fee: 


Physician $150.00 
Resident $ 75.00 
Exhibitor $400.00 


For Further Information Contact: 


Jane M. Panin 
412 Eastland Professional Building 
Harper Woods, MI 48225 
(313) 839-3011 


Category |, 8 Hours 
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In antibiotic therapy: 
THE FOCAL POINT 
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TOBREX 


(tobramycin 0.3%) 


ophthalmic solution and ointment 





The most widely prescribed topical 
antibiotic among ophthalmologists 


TOBREX® (tobramy cin 0. 3%) 


OPHTHALMIC SOLUTI ONOI NTMENT 


DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile 
aosi elo solution pr specifically for topical 
infections. is product is a ‘Supplied 

ny an baer form 

Each ml of solution contains: Tobramycin 0. 3% 

3 mg/ml), Boric Acid, Sodium Sulfate, Sodium Chloride, 

napo Sodium PR and/or Sulturic Acid u 

adjust Sheth er, and Benzaikonium Chio 


(0. 01 
huaa ointment contains: Tobramycin 0.3% 
(amg o}, Mineral O1 Oil, ight lt eae an nOD 


obra ein apr solii aminoglycoside antibiotic 
active against a wide variety of gram-negative and gram- 


7 positive ophthalmic pathogens. 
l TERN PHARMACOLOGY: /n Vitro Data: In vitro studies 


Hara | a ut ani. Syreeni 


aerogenes, Proteus mirabilis (indole-negative) and indole- 


pbs roteus species. Haemophilus fluenzae and 
aegyptius, Moraxella lacunata, and Acinetobacter calco- 


aceticus (Herellea la) and some Neisseria species. 
: cet studs 


tester suscept ies demonstrate that in some 
ie mle nt to gentamicin retain sus- 
cet t to tobramycin, er sgn bacterial population 
to tobramycin has not yet ; however, bac- 


E E OA rOn ool nged use 


INDICATIONS AND USAGE: TOBREX is a topical antibiotic 
tre Aula aan ot Gorna il ns of the € 


„and its adnexa caused by susceptible bacteria. Appropriate 


monitoring of bacterial response SR ae antibiotic therapy 


; — senen the use of TOB 





$: TOBREX Ophthalmic Solution and 


l anneni ate contraindicated i in „acesi with known hyper- 


sensitivity to any of their components, 
WARNINGS: Not for injection into the eye. Sensitivity to 
parem lied aminoglycosides may occur in some 

y ems. 1a poli ar s to TOBREX occurs, discon- 


As with other antibiotic preparations, 


ceil: 
oa use dtr A result in overgrowth of nonsusceptible 


fungi. If superinfection occurs, appro- 


; ca pape be initiated. 


halmic ointments may retard corneal wound healing. 
B. Re ction studies in three types 


Category 
camo at doses up to thirty-three times the normal 


dose have revealed no evidence of impaired 
fertility or harm to the fetus due to tobramycin. There are, 
however, no adequate and well-controlled studies in preg- — 


nant women. Because animal studies are not alw 


ays 

of human Meare this drug should be used dur- 
ing pregnancy only if clearly needed. 
Nursing Mothers: use of r tential for adverse reac- 
tions in nursing infants from TOBREX, a decision should be 
made whether to discontinue nursing the infant or discon- 
tinue the drug, taking into account the importance of the 
drug to the mother. 


ADVERSE REACTIONS: The most frequent adverse reactions 


to TOBREX Ophthalmic Solution and Ointment are localized 


goia n and se astaat including lid itching and 
swe oe conjunctival erythema. These reactions occur 


pks less s tian three of 100 patients treated with TOBREX. Simi- 


reactions may occur with the topical use of other 
pp aniria antibiotics. Other adverse reactions have not 
been reported from TOBREX therapy; however, if topical ocu- 
lar tobramycin is administered concomitantly with systemic 
rings yiera antibiotics, care should be taken to monitor 


the totai se centration 
dn clinical tri: trials, iS TOBREX Ophthalmic Ointment ae ges 
significant fewer adverse reactions Gam %)than did ` 
Garamycin Ophthalmic Ointment (10 
OVERDOSAGE: Clinically apparent signs and symptoms of 
an overdose of TOBREX Opnthaimic, Solution or Ointment 
(punctate keratitis, erythema, increased lacrimation, edema 
andi lid itching) may be similar to adverse reaction effects in 


| ‘DOSAGE AND ADMINISTRATION: : Solution: In mild to 


rate disease, instill one or two drops into the affected 
ze site four is) ho e pean infections, Airra 
0 s) hourly until improvement, followi 
lich a te edad ari ton 
an In mild to moderate Gels. apply a half-inch 
ribbon into the affected eye(s) two or three times per day. In 


- severe infections, instill a half-inch ribbon into the affected 


s) every three to four hours until improvement, following 
treatment should be reduced prior to discontinuation. 
- Clinical studies have shown tobramycin to be safe and 
effective for use in children. 


HOW ati Sho oann in n erwin dis- 


cin 0. 
Smam and st and o STERNE fer Deen in ag = ophti mic tube 
), containing tobramycin 0.3% (3mg/9). 
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DIAGNOSTIC IMAGING OF THE EYE AND ORBIT 


DEPARTMENT OF OPHTHALMOLOGY 
CORNELL UNIVERSITY MEDICAL SCHOOL 
NEW YORK, NEW YORK 
JUNE 5th, 6th, and 7th, 1986 





14th ANNUAL COURSE 


COMPUTED TOMOGRAPHY AND 
ULTRASONOGRAPHY 


MAGNETIC RESONANCE IMAGING 


OF THE EYE AND ORBIT 
under the direction of 
D. JACKSON COLEMAN, M.D. 


Thursday and Friday, June Sth and 6th, 1986 


Faculty: Richard D. Binkhorst, M.D. 
Stanley Chang, M.D. 
Richard L. Dallow, M.D. 


Yale L. Fisher, M.D. 
Barrett G. Haik, M.D. 
Frederic L. Lizzi, Eng. ScD. 
Mary E. Smith, R.D.M.S. 


OF THE EYE AND ORBIT 
under the direction of 
BARRETT G. HAIK, M.D. 
Saturday, June 7th, 1986 


Patrick Cahill, PhD. 
Richard L. Dallow. M.D. 
Michael D. F. Deck, M.D. 
Morton Jacobs, M.D. 
Robert G. Peyster, M.D. 
Leslie A. Saint Louis, M.D. 
Juan M. Taveras, M.D. 
Joseph P. Whalen, M.D. 


Robert D. Zimmerman, M.D. 
CME: THIS PROGRAM HAS APPLIED FOR CME: THIS PROGRAM HAS APPLIED FOR 
14 HOURS CATEGORY I AMA CREDIT 7 HOURS CATEGORY I AMA CREDIT 


S 


Fee: $300.00 $150.00 
$200.00 Residents, Fellows, Technicians $100.00 Residents, Fellows, Technicians 
Joint Registration: $400.00 and $250.00 Residents, Fellows, Technicians 

For Information and Application, Contact: Mary E. Smith, R.D.M.S. 
Course Coordinator, USG’86/CT-MRI 
515 East 71st Street 
New York, NY 10021 
(212) 472-4540 


CHRISTIAN OPHTHALMOLOGY SOCIETY 
10TH ANNUAL MEETING 
AMELIA ISLAND PLANTATION 


Amelia Island, Florida 32034 June 26-29, 1986 
Hebrews 10.25 Proverbs 9.10 


Doctor, we believe you and your family will really enjoy the tenth annual Christian Ophthalmology Meeting to be held in 
Amelia Island Plantation. This will feature quality scientific presentations as well as spiritual talks presented by practic- 
ing ophthalmologists. Scientific faculty for this meeting includes: 

Douglas R. Anderson, M.D. 

John A. Costin, M.D. 

Douglas Fowler, M.D. 

J. Donald Gass, M.D. 

James M. Mitchell, M.D. 

Patrick S. O’Connor, M.D. 

J. James Rowsey, M.D. 

Robert L. Tomsak, M.D., Ph.D. 


Glaucoma 

Neuro-Ophthalmology 

Stress in Physician’s Families 
Advances in Macular Disease 
Carotid-Cavernous Fistulas 

Visual Fields Made Easy 

Corneal Advances and Problem Solving 
An Approach to Diplopia 


A full program is planned for adult guests with good Bible teaching and complete facilities for children of all ages. Please 
bring your spouse and family, too! We want to emphasize that members of all faiths are sincerely invited. Registration 
for practitioners is $150 per family. Medical Students, residents, fellows and medical missionaries can come for $25. 


Make checks to ACOM and mail to Christian Ophthalmology Meeting, c/o Dr. S. William Clark, Jr., P.O. Box 2009, 
Waycross, Georgia 31502. 
6'5 hours 


Category 1 C.M.E. credit 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JouRNAL. Use 872 x 11-inch 
heavy white paper with a 17-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 


April, 1¥30 








: top, and the author’s name should be included 


2 -on a label on the back. 


Each illustration must have a descriptive leg- 


e End Legends should be typed on manuscript 


pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 


must be professionally applied. In a series of 


illustrations, all parts should be oriented in the 


same direction. Photographs should be the 
same size or larger than the intended reproduc- 


tions. Illustration widths in THE JOURNAL are 3 


inches for one column and 6% inches for two 


columns. 

Visual field charts used in THE JouRNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 








Proofs | 

The submitting author is provided with a 
copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned, A reprint order form 
will be sent to the submitting author before 
publication. | 


~ Source Texts 


THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 














MEETING G OF 


ASIA-PACIFIC REFRACTIVE SURGERY CONFERENCE 
SEPTEMBER 15-18, 1986 IE KYOTO, JAPAN 


The Asia-Pacific Refractive Surgery Conference is 
an important meeting of some of the best minds in 
ophthalmology; men and women who are on the 
leading edge. It is the first academic seminar 

of its kind to be held in Japan for clinical 
ophthalmologists. 


During the conference, you will have the 
TU to: 


a = Participate in an exciting exchange of ideas 
concerning the new frontiers of refractive 
surgery. 

© Hear internationally-known experts from the 
East and West speak about their professional 
experiences, advances and philosophies related 
to evolving surgical techniques. 


= Meet socially with conference speakers and 





participants from Japan, Korea, Taiwan, the U.S., 


Hong Kong, Colombia and beyond. 

E Develop valuable new contacts and friendships 
with your colleagues overseas. 

© Gain perspective and view your profession 
through the window of another culture. 


The Asia-Pacific Refractive Surgery Conference will 
be a career expanding experience. It is specifically 
designed for ophthalmologists, residents, clinicians 
and fellows in all categories of ophthalmology. 


FACULTY 


Partial listing of speakers: 


Svyatoslav Fyodorov, M.D. (U.S.S.R) 
Leo Bores, M.D. (U.S.A) 

Claes H. Dohlman, M.D. (U.S.A,) 
Fumihiko Hayashi, M.D. (JAPAN) 
Luis Ruiz, M.D. (COLOMBIA) 
Motokazu Itoi, M.D. (JAPAN) 
Marguerite McDonald M.D. (U.S.A,) 
Jae Ho Kim, M.D. (KOREA) 

Gilbert Yamamoto, M.D. (U.S.A) 
Reizo Manabe, M.D. (JAPAN) 
Gerald Faulkner, M.D. (U.S.A) 





CALL COLLECT. 
(808) 521-8660 
For a complete registration packet, call 


(808) 521-8660. Or write: ASIA-PACIFIC NETWORK, 
125 Merchant Street, Honolulu, HI 96813. 


To promote an intimate exchange of ideas and 
knowledge, enrollment is limited. Call now. 
Registration deadline is August 1, 1986. 


ASIA 
PACIFIC 


NETWORK, |. 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1986 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochem- 
istry, Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluores- 
cein Angiography, Optics and Theory of Refraction. 


Instructors include Doctors R. Abbott, C. Beard, B. Crawford, C. Dawson, R. Dryden, P. Egbert, A. 
Flach, D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Marmor, B. Ostler, G. 
Paris, H. Schatz, A. Scott, W. Spencer and many others on the faculty of 60. 


Tuition is $1175. For further information and application forms, please write to J. W. Bettman, M.D., 
Division of Ophthalmology, A-157, Stanford Medical Center, Stanford, California 94305. 


Technology that 
Complements 
the Art of - 
Implantation. 





fan Precision-Cosmet Kratz/Johnson 7mm Lightweight 


A leader by design Model Nos. 8661; 8663(UV) Clayman 7mm Ovoid One-Piec 
Model Nos. 5770; 5772(UV) 
Bechert 7mm One-Piece Lightweight 
Angulated—Model Nos. 9600; 9602(UV) 


Caution: Investigational devices limited by Flat_—Model Nos, 9610, 9612(UV) 
at—Model Nos. ; 


Federal (USA) Law to investigational use. 
Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 (800) 328-3961; (800) 682-3809 (MN) © 1985 Precision-Cosmet Company, Inc. 





He alon sodium hyaluronate 
Unsurpassed Protection 





of Tissues and Cells 


Reduces endothelial 
cell loss during 
phacoemulsification 


Numerous studies,! in- 
cluding a recent investiga- 
tion by R.M. Sinskey, MD, 
show that Healon® reduces 
corneal endothelial cell 
loss during phacoemulsi- 
fication. It has been sug- 
gested that Healon® 

offers this protection by 
(1) providing a deep 
anterior chamber at the 
time the ultrasound tip is 
introduced, (2) remain- 
ing on the endothelium 

in a thin layer during 
irrigation-aspiration,” and 
(3) absorbing the mechan- 
ical impact of fluids, 
particles or devices.‘ 


Shields corneal 
endothelium from 
mechanical trauma 
during nucleus 
expression 


Instilling Healon® into the 
anterior chamber prior to 
nucleus expression has 
been shown to signifi- 
cantly reduce corneal 
endothelial cell loss and 








corneal thickening.*-° As 
J.J. Alpar, MD, noted in 
his comparative trial of 
Healon®, serum and air, 
“ _.Healon®, acting as a 
cushion against surgically 
induced endothelial dam- 
age, significantly reduced 
cell losses and corneal 
[thickening]. ”5 





Protects during 
IOL implantation 


Healon® may be used in 
several ways to protect 
tissues and cells during 
IOL implantation. Refill- 
ing the anterior chamber 
with Healon® after cata- 
ract extraction helps 
deepen the chamber and 
thereby provides the sur- 
geon with greater manip- 
ulative freedom.° Placing 
a drop of Healon® on the 
front surface of the lens 
allows it to slide easily 
into the anterior chamber 
and avoid endothelial 
contact.” It was con- 
cluded in a recent 4-year 
trial where 500 patients 
received Healon® in 
ECCE with IOL implan- 
tation that “. . . Healon® 
should always be 
available in ophthalmic 
operating rooms. * 


Maintains space and 
moves tissues 


Healon® is known for 

its ability to create and 
maintain a deep anterior 
chamber, which facilitates 
procedures such as an- 
terior capsulectomy. Re- 
cently Healon® has been 
shown to improve the 
ease with which IOLs can 
be implanted, particularly 
during capsular bag im- 
plantation. For example, 
Bourne et al reported, 
“We use [Healon®] rou- 
tinely. . .to separate the 
posterior lens capsule 
from the anterior capsular 
flaps, facilitating place- 
ment of a posterior cham- 
ber lens implant within 
the capsular bag.” 


The standard for 
viscosurgery 


Healon® — the nonin- 
flammatory, high molecu- 
lar weight, viscoelastic 
preparation of sodium 
hyaluronate — meets the 
criteria specified by E.A. 
Balazs, MD.* By main- 
taining space, protecting 
tissues and cells and mov- 
ing tissues, Healon® 
brings the surgeon closer 
to the ultimate goal: the 
attainment of surgical 
perfection. 


Special note: The proven 
advantages of Healon® 
can now be utilized in 
every step of IOL surgery 
through the availability 

of the innovative 
ViscoLens™ Series — 

a 0.75 ml syringe of 
Healon® and a high-quality 
Pharmacia IOL in a single 
cost-effective package. 


Healon® is a registered trademark 
and ViscoLens™ is a trademark of 
Pharmacia Inc. 


See next page for product information. 
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© (Sodium hyaluronate) 
>roduct information 


. Summary of 


Uses: 
> HEALONS is indicated for use as a surgical aid in cataract extraction (intra- and extracapsular), IOL implantation, 
_ Corneal transplant, glaucoma filtration and retinal attachment surgery. 

l in surgical procedures in the anterior segment of the eye, instillation of HEALON® serves to maintain a deep 


anterior chamber during surgery, allowing for efficient manipulation with tess trauma to the corneal endothelium 
<.. and offer surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous face and prevent formation of a postoperative 
lat chamber 
_ in posterior segment surgery, HEALON® serves as a surgical aid to gently separate, maneuver and hold tissues. 
HEALON® creates a clear field of vision thereby facilitating intra- and postoperative inspection of the retina and 


= photocoagulation. 


Contraindications: 


zM presem there are no known cantraindications to the use of HEALON® when used as recommended, 


Precautions: 
Those normally associated with the surgical procedure being performed. 

Overtilling the anterior or posterior segment of the eye with HEALON® may cause increased intraocular pres- 
surs, glaucoma or other ocular damage. 

Postoperative intraocular pressure may also be elevated as a result of preexisting glaucoma, compromised out- 
fiow, and by operative procedures and sequelae thereto, including enzymatic zonulysis, absence of an iridectomy, 
trauma to filtration structures, and by blood and lenticular remnants in the anterior chamber Since the exact role of 
these factors is difficult to predict in any individual case, the following precautions are recommended: 


~~ Don’t overfill the eye chamber with HEALON® (except in glaucoma surgery). 

~~ in posterior segment procedures in aphakic diabetic patients, special care should be exercised to avoid using 
large amounts of HEALON®. 

~-- Remove some of the HEALON® by irrigation and/or aspiration at the close of surgery {except in glaucoma 
surgery). 

-—- Caretully monitor intraocular pressure, especially during the immediate postoperative period, I significan 
rises are observed, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind HEALON®. 

Because HEALON® is a highly purified fraction extracted from avian tissues and is known to contain minute 
amounts of protein, the physician should be aware of potential risks of the type that can occur with the injection of 
any biological material, 

Because of reports of an occasional release of minute rubber particies, presumably formed when the diaphragm 
is punctured, the physician should be aware of this potential problem, Express a small amount of HEALON® from 
~ fhe syringe prior to use, and carefully examine the remainder as it is injected. 

Avoid reuse of cannulas. If reuse becomes necessary, rinse cannula thoroughly with sterile distilled water, 

Use only if solution is clear 
Adverse Reactions: 

HEALON® is extremely well tolerated after injection into human eyes. A transient rise of intraocular pressure post- 
operatively has been reported in some cases. 

in pasterior segment surgery. intraocular pressure rises have been reported in some patients, especially in 
aphakic diabetics, after injection of large amounts of HEALON®. 

Rarely postoperative inflammatory reactions {iritis, hypopyon) as well as incidents of corneal edema and cor- 
neal decompensation have been reported. Their relationship to HEALON® has not been established. 

How Supplied: 

HEALON® is a sterile, nonpyragenic, viscoelastic preparation supplied in disposable glass syringes, delivering 
2.0 mi, 0.75 mi or 0.4 ml sodium hyaluronate (10 mg/ml) dissolved in physiological sodium chloride-phosphate 
buffer (pH 7.0-7.5). Each mi of HEALON® contains 10 mg of sodium hyaluronate, 8.5 mg of sodium chloride, 
0:28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of sodium dihydrogen phosphate hydrate and 

Q:8. water for injection U.S.P HEALON® syringes are terminally sterilized and aseptically packaged. 

Refrigerated HEALON® shouid be allowed to attain room temperature (approximately 30 minutes) prior to use. 

For intraocular use. 

Store at 2-B°C. 

Protect from freezing. 

Protect from light. 

Caution: 

Federal law restricts this device to sale by or on the order of a physician. 
Manufactured by: Pharmacia AB, Uppsala, Sweden 

For: Pharmacia Laboratories, 

Division of Pharmacia Ine., Piscataway, New Jersey 08854 


Revised: October 1984 
- HEALON® is covered by U.S. patent 4.141.973; 1979 
` Copyright © 1984, Pharmacia Inc. Ail rights reserved. 


Pharmacia l0Ls 


Caution: investigational device limited by Federal (U_S.} law to investigational use. 





4. Oc Surg News, Feb 1, 1985, pp 1, 8. 


“2. Philipsson B et at In Healon (sodium hyaluronate): A Guide to is Use in Ophthalmic Surgery New York, John Wiley 


& Sans, 1983, pp 59-68. 

3. Holmberg AS et al: Ophthalmology 91(1):53-59, 1984. 

4, Balazs EA: {interview} Curr Can Ophthalmic Prac 2(4);24-28, 1984. 

5. Alpar di Oc Ther Surg 3(5}:229-233, 1984. 

6. Stegmann R et al: In Healon (sodium hyaluronate): A Guide to Rs Use in Ophthalmic Surgery. New York, John Wiley 
& Sons, 1988, pp 45-57, 


7. Keates RH et al: In intraocular Lens implantation. St. Louis, The C. V. Mosby Company 1984, pp 409-416. 
8. Percival SPB: Am Intra-Ocular implant Soe J/ 11257-259, 1985. 
9. Bourne WM et al: Am J Ophthalmol 98:759-762, 1984. 


Pharmacia 


800 Centennial Ave. 
Piscataway, NU 08854 


- 800-526-3610 














‘Second Course 
SILICONE OIL IN VITREOQRETINAL 
SURGERY 
October 9-11, 1986 
Eye Hospital Rotterdam 






This course is designed for the experienced vitreoretinal 
surgeon. Indications, principles, techniques and compli- 
cations in the use of silicone oil in vitreoretinal surgery 
will be presented. Ample time for discussion will be pro- 
vided. 












Guest Faculty Rotterdam Faculty 
Klaus Heimann, M.D. Relja Zivojnovié, M.D. 
John D. Scott, M.D. Diane Mertens, M.D. 

Brooks W. McCuen ll, M.D. Ed Peperkamp, M.D. 









Limited Registration 


Location: Museum Boymans-van Beuningen 
Fee: Dfi. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 

3000 LM Rotterdam 

The Netherlands 













AUSTRALIA/TAHITI/U.S.A. 
OPHTHALMIC, OCULOPLASTIC 
& FACIAL SURGERY CONGRESS 


JUNE 26 - JULY 11, 1986 








SYDNEY, ALICE SPRINGS, 
AYERS ROCK, BRISBANE, TAHITI 








PIERRE GUIBOR, M.D. FRANK ENGLISH, M.D. 
CHAIRMAN. U.S.A. CHAIRMAN. AUSTRALIA 
REGISTRATION: $350 





FOR MEETING INFORMATION, CALL: 
THE INTERNATIONAL OCULOPLASTIC SOCIETY, INC. 
(800) 223-4500, (212) 734-1010 


| UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
i DEPARTMENT OF OPHTHALMOLOGY 
A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 
Fontainebleau-Hilton Hotel Miami Beach Florida 


A scientific program highlighting current concepts in: 





as BASCOM PALMER bee ae 
Lasers: New Applications EVE INSTITUTE Retinitis pigmentosa 


Advances in diagnostic imaging Vitreoretinal proliferative 

(including NMR, echography) & vascular disease 
Immunology & infectious disease Pigment epithelium & 
Glaucoma macula disease 
Corneal & refractive surgery Tumors 





1962-1987 


Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 
written application from their Department Chairman. Make fee payable to: “Continuing Education in Ophthalmology, 
Inc.”—-P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 





CALL FOR NOMINATIONS 


$50,000 AWARD DEADLINE: JUNE 30, 1986 


The Retina Research Foundation is now 1 9R 6 Nomination Pracedure: Briefly 
summarize the nominee's achieve- 


accepting nominations for the 1986 


Award of Merit in Retina Research ments in retina research. With this 
This $50 om award wae ae a A W a Í d summary letter include three (3) 
i 3 4 ; : r ri 1 à 
$5,000 personal honorarium anda published reprints substantiating the 


| ination, the nominee's curricu 
acy . © nomination, the nominee s curriculum 
Rist ued ee picid | f Y | vitae and complete bibliography. Each 
uany 10 a U.o. VISION Scie 0 | ] , | candidate requires two (2) nominators: 





i a a bbws ae additional letters supporting the 
re N ng ae nominee are encouraged. 


l i raat here | I | | Presentation: The recipient of the 
NOwieage about ine retina, anc it a 1986 Award of Merit will be an- 


aa pA dont Ae | : nounced at The Retina Society's 
eee | | e l ld Arinual Meeting. The recipient wil 

recognized vision scientists anc retina 

specialists designated by the Founda- 


| deliver the Charles L. Schepens 
tion will select the winner. Resea rch 







Lecture immeciately following the 
presentation. 






ie MAIL TO: Alice McPherson, M.D., F.A.€.S.. £.1.C.S., President and Scientific Director, Retina Research Foundation, Scurlock Tower | 
ir 8560 Fannin, Suite 2200, Houston, Texas 77030 oe 


= Retina Research Foundation — 


Houston, Texas 








THE ARMED FORCES INSTITUTE OF PATHOLOGY 
AND 
THE AMERICAN REGISTRY OF PATHOLOGY 
ANNOUNCE THEIR ANNUAL COURSES 


1. Anatomy, Histology, and Electron Microscopy of The Eye, Orbit and Ocular Adnexa 
(Course Director—Ben S. Fine, M.D.) Aug. 23 & 24, 1986 Tuition $175. 


2. Ophthalmic Pathology for Ophthalmologists 
(Course Director—Lorenz E. Zimmerman, M.D.) Aug. 25-29, 1986 Tuition $425. 


FACULTY 
J. Douglas Cameron, M.D. Ramon L. Font, M.D. lan W. McLean, M.D. 
Ralph C. Eagle, M.D. Frederick Jakobiec, M.D. Jerry A. Shields, M.D. 
Ben S. Fine, M.D. Gordon K. Klintworth, M.D. Lorenz E. Zimmerman, M.D. 


Robert Folberg, M.D. 


Registration and correspondence to: Executive Director, American Registry of Pathology, 
Armed Forces Institute of Pathology, Washington, D.C. 20306-6000. 


RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the first of the month preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
Amencan Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words—$75.00. Ad will run three months. No refunds on cancelled ads 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 
assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 
over 35 words will be set within a ruled border. 


Box number responses rust include the box number on the envelope iji 
address gwon above. 





. AJO) and should be sent to the 


CVOL LOL No. 4 





CHAIRMAN OF THE DEPARTMENT 
OF OPHTHALMOLOGY 


Indiana University School of Medicine is seeking 
candidates for the position of Chairman of the De- 
partment of Ophthalmology. This position is re- 
sponsible for all aspects of departmental manage- 
ment, clinical surgery in the several hospitals of the 
Medical Center, undergraduate education, gradu- 
ate training and continuing medical education in 
ophthalmology. Individuals must have demonstrat- 
ed experience, capacity and leadership including 
basic and clinical research, and must be certified by 
the American Board of Ophthalmology. Interested 
candidates should send their resumes with refer- 
ences to: 


James E. Bennett, M.D., Chairman 
Search and Screen Committee 
Indiana University School of Medicine 
Fesler Hall 302 
1120 South Drive 
Indianapolis, Indiana 46223 


indiana University is an Affirmative Action, Equal Opportunity 
Educator, Employer and Contractor, M/F. 


POSITIONS AVAILABLE 


VITREO-RETINAL SURGEON: Vitreo-retinal surgeon to associate with private retinal group 
in. major Midwestern city. Send C.V. to Box 922 AJO. 


WANTED: Retinal Specialist to associate with general ophthalmologist in Massachusetts. 
Box 971 AJO. 


OPHTHALMOLOGIST: Associate position for general ophthalmologic practice in Massa- 
chusetts. Box 988 AJO. 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help; assist surgery and patients; housing available, 
possible future career opportunity. Write Box 992 AJO. 


OPHTHALMOLOGIST WANTED 


Varied practice waiting for BE/BC ophthalmologist in expanding 50- 
man multispecialty group in NW Indiana-—~near Chicago. General oph- 
_thalmology prime need but subspecialties also welcome. Complete 
OD support. Surgicenter on site plus excellent hospital facilities. Am- 


ple time off. Partnership in one year. No buy-in. 
T. R. Hofferth, Administrator 
The Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 
‘collect’ (219) 836-5800 





OP! ITHALMOL OGIST: Join large 87 man multispecialty group in SW Virginia. General 
mology prime need. immediate drawing area of 250,000. Outstanding con. 
i individual . Send. C: Ve to Lyndell: Brooks, 1802 Braeburn Drive, Salem, _ 


So erent See Se ne Se 
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OPHTHALMOLOGY 


General Retinal Vitreous 





The Southern California Permanente Med- 
ical Group is currently accepting applica- 
tions from board eligible/certified general 
and retinal vitreous trained ophthalmol- 
ogists for current positions at our facilities 
throughout Southern California. 


Please call (818) 405-3224 for a Physician 
Application form or send your curriculum 
vitae with the names and addresses of 
three professional references to: 


4 

Y KAISER PERMANENTE 

lh “A SOUTHERN CALIFORNIA 
PERMANENTE MEDICAL GROUP 


Physician Recruitment 
Dept. 44A 
Wainut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 





SAN DIEGO: immediate position for aggressive, flexible, hard working ophthalmologist in. 
growing practice. Please send C.V. to 6244 El Cajon Bivd., Ste. 22, San Diego, CA 
92115. 


Era OPHTHALMOLOGIST: Wanted to join established clinical group in Pittsburgh, 
A. Modern, computerized, hospital-based office with very active ophthalmic practice. 
ion opportunity for clinical research, resident teaching as well as private prac- 
tice. Box 008 AJO. 


OPHTHALMOLOGIST: Busy, well-established, group practice in desirable, growing, east- 
em Pennsylvania community seeking a Board Eligible or Board Certified ophthaimolo- 
gist. Corporate benefits and salary leading to partnership. Send CV and personal refer- 
ences to Box 009 AJO. 


OPHTHALMOLOGIST -—SOUTHERN NEW ENGLAND: Suburban practice of two general =- 
ophthalmologists seeks plastic and pediatric subspecialist willing to do general oph-. =~ 
thalmology. Will also consider general ophthalmologist without fellowship. Salary plus... 
productivity bonus, leading to full partnership. Box 010 AJO. ie 









OPHTHALMOLOGISTS: Sought by quality-oriented, nationwide referral service for me 
cal-legal consultation. Highly rewarding opportunity for qualified experts. Send inc 
ries to ExpertNet, 2020 West State Street, Suite 164, Milwaukee, Wisconsin 53 


OPHTHALMOLOGIST: Excetient opportunity available for Florida licensed ophthal : 
to join busy practice in coastal Florida city. Retinal fellowship preferred. Ple 
rt aa vitae and recent photo to P.O. Box 17125, Jacksonville, Florida 32 
712 z 


PROFESSIONAL RESUME SERVICES. Curriculum vitae preparation for phyšiciáñs 
Services available. Call toll free anytime. 1-800-6-CAREER. in Pennsylvania cal 


Saudi Arabia 


The King Fahad Hospital, Saudi 
Arabian National Guard isa 
fully accredited 500 bed acute 
care facility located in Riyadh, 
the capital city of Saudi Arabia. 
The hospital is managed by 
Hospital Corporation of 
America MidEast Ltd. 


STAFF 


OPHTHALMOLOGY 


Interested candidates should be 
Board certified with at least five 
years clinical experience since 
completing a residency 
program. 


The benefits are world class 

soil met free modern housing 
ona family contract, seven 
weeks leave each year with paid 
travel, attractive salaries with 
tax advantages and, of course, 
the opportunity to practice at a 
world class facility. | 


To learn more, please submit a 
C.V. to: Dept. AJO1, Hospital 
Corporation of Canada 
Limited, Two Robert Speck 
Parkway, Suite 1410, 
Mississauga, Ontario L4Z 1H8, 
Canada. 


Hospital Corporation 
of Canada Limited 


Authorized Representative 
HCA International Ltd. 





PEDIATRIC OPHTHALMOLOGIST 


Department of Ophthalmology, Chattanooga Unit of the University of 
Tennessee College of Medicine is seeking a pediatric ophthalmologist 
with interest in teaching, clinical practice and research. Excellent op- 
portunity for board certifed or eligible individual. Residency. progam 
approved for six positions, located in the Willie D. Miller Eye Center, a 
30 bed facility housed at the Erlanger Medical Center. Faculty rank, 
salary and benefits are negotiable. Position available immediately. 
Piease forward curriculum vitae and references to: 
Deborah D. Sendele 
Assistant Professor and Chairman 
Department of Ophthalmology 
921 East Third Street, Suite 400 
Chattanooga, Tennessee 37403 


ACADEMIC/CLINICAL OPHTHALMOLOGIST 


Large well-established teaching hospital located in Western Pennsy!- 
vania seeking experienced Ophthalmologist to direct/administrate an 
Ophthalmolegy Residency Program. The successful candidate will 
have sufficient experience as a clinician and administrator and will 
have total responsibility as Residency Program Director in the Depart- 
ment of Ophthaimology. Salary and benefits commensurate with expe- 


rience. Clinical practice opportunities are available. Direct C.V. and 
qualifications to: 


Dr. Eimer J. Holzinger 
Chairman of Ophthalmologist Search Committee 
St. Francis Medical Center 
45th Street (off Penn Avenue) 
Pittsburgh, PA 15201 
412/622-4442 


FULL TIME FACULTY POSITION 


A position is available in the Eye Services, University of Osteopathic 
Medicine and Health Sciences, for a full time ophthalmologist. Fully 
equipped department, including computerized perimetry and ver, Ex- 
celient compensation and fringe benefits. Applicants are requested to 
send their C.V. and references to Discipline of Surgery, VOMHS, 3200 
Grand Avenue. Des Moines, IA 50312. Telephone (615) 243-8059, Dr. 
Todd L. Beyer. 





ORTHOPTIST, THE HOSPITAL FOR SICK CHILDREN 
Candidate must be certified by Canadian, American or British Orthoptie Council. Certi- 
fication as Ophthalmic Technician or higher level is desirable but not essential. The 
candidate must be able to assist in teaching, initiate and direct research and deal with a 
wide variety of orthoptic patients. 
Send resume to: Christine Welland-——-Ophthailmology Co-ordinator 

He er ahs Avenue, Toronto, Ontario 
1X 


ASSOCIATE PROFESSOR 


The Department of Ophthalmology in the School of Medicine of the 
University of Louisville is seeking an Assistant/Associate Professor 
with expertise in the field of Oculopiastic and Reconstructive Surgery. 
This individual must be eligible for a Kentucky medical license, a Board 
Certified Opnthaimologist, experienced in teaching, and able to con- 
duct research. . salary negotiable. Interested candidates should send a 
letter of application with Curriculum Vitae to: 
Arthur H. Keeney, M.D., D.Sc. 
University of Louisville 
Department of Ophthalmology 
301 E. Muhammad Ali Blvd. 
Louisville, KY 40202 


AA/EOE 
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The better way to predict ac 
in cataractous 
and capsulotomy patients. 








Comparison between the Haag-Streit interferometer and other instruments indicates that the Lotmar Visometer provides a 
higher degree of reliability in assessing post-operative visual acuity in cataract and capsuictomy procedures. 


Here are some specifics. 
Prospective studies in consecutive patients’ 


a tattle ets Predicted within ___ interferometer Potential acuity meter 
| Capsulotomy One line 96.0% 33.0% 
30 patients _ | Two lines 96.0% —__ -568A 
Cataract One lines 82.0% 26.0% 
300 patients ES Two line 96.0% 64.0% 


*Wace Faulkner M.D., FACS. Mobile Eye, Ear Nose & Throat Center Mobile, Alabama 













The Latmar Visometer, easily mounted on any Siit Lamp retinal visual acuity by moire fringes» by W. Lotmar and 
900, offers proven, greater ability to penetrate denser «Retinal visual acuity in cataractous eyes» 
media even with serious turbidity. by Hans Goldmann, 


itis acknowledged to provide greater reliability in assess- 
ing postoperative visual acuity through its use of the 
moire fringe technique as compared with letter charts. 
itis reasonably priced and fully supported by the leader 
in ophthalmological instrumentation worldwide. st he 
Contact us for information on the Lotmar Visometer and Haag-Streit Service, inc. 





for a free copy of Dr Faulkner's lecture from which the Subsidiary of Haag-Streit AG., Berne, Switzerland 
above tabie is extracted. Also available at your request 7 industrial Park, Waldwick, New Jersey 07463 


are free copies of «Apparatus for the measurement of (201)445-1110 
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VITREO RETINAL: Vitreo-retinal surgeon to associate with a private retina practice with 
university appointment in Mid-Atlantic/Mid-Western city. Hospitals equipped for ad- 
vanced retina/vitreous surgery. BE/BC with approved fellowship. Send C.V.. reter- 
ences. Box 018 AJO. 


~ SARASOTA FLORIDA: : Sedo E E aanse in pas nes , 
tics, retina or cornea. Exceptional growth potential. Send CV to Suite 168, P.O. Box 
~ 2200, Sarasota, Florida 33578. 


-OPHTHALMOLOGY PRACTICE SEATTLE AREA: Expanding near-by suburb north of the 
_ city. Immense growth potential. Excellent opportunity for solo medical-surgical prac- 
C. tice. Ten minutes to hospital. Respond with resume. Box 021 AJO. 


WANTED: Ophthalmologist wanted to assume a practice in multispecialty clinic in Mid- 
west. Send CV and photo. Box 019 AJO. 


~ WANTED: Board-certified or Board-eligible general ophthalmologist needed. Minimal sur- 
~ gery. Long term association with excellent support. Phone 302-655-6133 evenings and 
weekends. 


PROJECT phegea FOR STATE FUNDED EYE DISEASE PREVALENCE 
SURVEY IN ARCTIC CIRCLE ESKIMO VILLAGES IN ALASKA 


involves approximately 10 weeks of field work in villages between December 

1986 and March 1987. Ophthalmologist will perform routine examinations on 

village residents and may participate in data analysis at completion of survey. 

Excellent opportunity for ophthalmologist with interest or training in public health 

ophthalmology or epidemiology. For further information please contact: 
Wesley W. Chariton, OD-——Norton Sound Health Corp 


P.O. Box 966, Nome, AK 99762 Phone (907) 443-8441 ext. 292 


The opportunity exists for a Board Certitied Ophthalmologist to head 
the Ophthaimoiogy Section at the Veterans Administration Medica! 
Center in Lebanon, Pennsylvania. The responsibility of this individual 


will be the supervision of and delivery of medical care to veterans at 
this institution as well as the training of residents in medical and surgi- 
cal diseases of the eye. Individuals applying for this position should 
have previous extensive experience in administration of an Ophthal- 
mology program with previous academic experience essential. Previ- 
ous subspecialty training in Glaucoma and/or Neuro-Ophthaimology is 
essential. Individuais interested in this position should send a tetter of 
inquiry and curriculum vitae to: 


Joseph Sassani, M.D.—-Acting Chief 
Division of Ophthaimology 
The Milton S. Hershey Medical Center 
Post Office Box 850 
Hershey, PA 17033 





OUTSTANDING OPPORTUNITY 


85 physician member premier multispecialty clinic in Southeastern 
Wisconsin has an immediate opening in the Department of Ophthal- 
mology. We offer a competitive first year starting salary plus further 
incentive Compensation based upon productivity. Corporate provided 
benefits include malpractice, health, lite and group and individual dis- 
abiljty insurances: vacation and meeting time allowances: etc. To 


learn more about our opportunity, to receive a copy of our physician 
recruiting brochure and to receive immediate consideration, please 
submit your curriculum vitae to: 


Candi Reinheimer 
Milwaukee Medical Clinic, SC 
PO Box 17300 
Milwaukee, WI 53217 





IMMEDIATE OPPORTUNITY FOR OPHTHALMOLOGIST 
Enjoy practicing medicine in an 18 physician multi-specialty group. High first 
year guarantee and no first year expenses. Excellent benefits with paid reioca- 
tion expenses. Send C.V. to Tarnmy Stripling. Malone and Hogan Clinic, 1501 
W. 11th Place, Big Spring, Texas 79720. 





TEXAS OPPORTUNITY 


The Department of Surgery of the Scott 
and White Clinic has an opening in its 
College Station Multispecialty Clinic for a 
Board Certified or eligible ophthalmologist. 


College Station is the home of Texas A&M 
University. Scott and White’s main clinic and 
hospital facilities are located in Temple, 
with satellite clinics in College Station and 
seven other surrounding Central Texas 
communities. 


For more information call Dr. David 
Hackethorn, Medical Director, College 
Station Clinic, (817) 774-2805 or write: 


RAB SCOTT& WHITE 


2401 South 31st Street 
Temple, Texas 76508 





FULL TIME ACADEMIC 
POSITION AVAILABLE: 


Assistant Professor of Ophthalmology. Re- 
tinal/Vitreous Disease and Surgery. We are 
seeking an ophthalmologist with a strong 
commitment to teaching and research in the 
subspecialty of retina/vitreous disease. Re- 
quirements include completion of residency, 
fellowship in retina/vitreous disease and sur- 
gery, and Board certification or eligibility. 


Indiana University is an equal opportunity and 
Affirmative Action employer. 


Please send qualifications and curriculum 
vitae to: 


Merrill Grayson, M.D. 
Distinguished Professor/Acting Chairman 
IUMC Dept. of Ophthalmology 
702 Rotary Circle, Room 348 
indianapolis, Indiana 46223 





OPHTHALMOLOGIST: Busy multi-physician, muiti-office practice one-half hour north of 
Boston. Excellent salary and benefits. Send CV to Box 017 AJO. 








‘The Hershey Medical Center Division of Ophthalmology is seeking to 
fill three full-time faculty positions, one in Neuro-ophthalmology, one 
in Cornea/External Disease, and one in Vitreo-Retinal surgery. 

. Knowledge of visual electrophysiology is desirable, although not es- 

-. sential, for the Neuro-ophthalmologist. interest in keratorefractive 
surgery is desirable, although not essential, for the position in Cor- 

nea/External Disease. Candidates must have an interest in support- 
ing the education of residents in our fully accredited Ophthalmology 
residency program. 

Responsibilities for all positions include patient care, teaching, and 
research. All positions are available immediately at either the Assis- 
tant or Associate Professor level with salary negotiable based upon 
background and experience. At least one year of subspecialty train- 
ing is essential, and all candidates must be at least Board Eligible. 
Please address all inquiries to: 


Joseph W. Sassani, M.D. 
Division of Ophthalmology 
The Milton S. Hershey Medical Center 
The Pennsyivania State University 
Post Office Box 850, Hershey, PA 17033 


An Equal Opportunity/Affirmative Action employer. 


OPHTHALMOLOGIST 


East Tennessee State University Department of Surgery invites applications 
from and nominations of Board Certified/Board Eligible Ophthalmologists: 
preference will be given to individuals with special interest/training in retina. 
Nominations/applications with a current C.V. should be sent to Barbara O. 
Kimbrough, M.D., Department of Surgery, ETSU College of Medicine, Johnson 
City, TN 37614. ETSU is an affirmative action equal opportunity employer. 
Women and minorities are encouraged to apply. 
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practice in the beautiful, historic Midwest needs an as- 


sociate. Office well-equipped with argon and YAG la- ` 
sers, Kowa fundus camera, Octopus 2000, A-scan ultra- - 
sound, pachymeter, and much more. Hospital facility is — 
convenient and operating rooms are equipped with 2 Ca- 


Busy general ophthalmologist with rapidly expanding | 





















vitron 9000 units, a Site TXR, and both Zeiss and Weck | 


operating microscopes. Skilled, efficient surgical team — z 








to assist in OR and friendly, responsible technical staffto — 


assist in office. Interest in retina desired, but not manda- |- 
tory. Please send curriculm vitae and a letter of introduc- | 


tion to Box 016 AJO. 


PEDIATRIC OPHTHALMOLOGIST 
Ophthalmologist with subspecialty training in Pediatric Ophthalmology is 
sought for a full-time position in a university department. individuals apply- 
ing for this position must have completed an eye residency program and an 
appropriate pediatric ophthalmology fellowship. Send curriculum vitae to: 
Arvy Kavaliauskas, Administrator 
Kresge Eye Institute of Wayne State University 
3994 John R, Detroit Michigan 48201 


WANTED 


Board eligible or board certified ophthalmologist to join established 
ophthalomoigist with a large volume surgical and general ophthalmo- 
logic practice. Corporate benefits with excellent salary. Practice locat- 
ed in Eastern Pennsylvania, approximately 1% hours by automobile 
from the Philadelphia area and three hours from the New York metro- 
politan area. Please reply to Box 015 AJO. 


















THE 17TH ANNUAL 
OCULOPLASTIC SURGICAL DISSECTION COURSE 
Thursday - Saturday 
October 9 - 11, 1986 
AL The Grand Hyatt Hotel + SIN 
x oS ON * New York City Aygo “E š 
a HAN CAT 1 CME 
CADAVER DISSECTION: FACULTY SPECIAL FEATURES: 
@ COSMETIC BLEPHAROPLASTY Dermatology MICHAEL J. ALBOM, M.D. New York, NY @ Live Surgical Demonstration Video 
@ COSMETIC FACIAL SURGERY Ophthalmology MARCOS DOXANAS, M.D. Baltimore, MD © Video Tape Surgery & Cadaver 
@ PTOSIS & LID RECONSTRUCTION Ophthalmology HERBERT GOULD, M.D. New York, NY Dissections 
© LACRIMAL & FACIAL CANCER Ocularist MARSHA GUIBOR, B.C. O. New York, NY @ Fim & Lectures 
@ FACIAL TRAUMA REPAIR Ophthalmology * PIERRE GUIBOR, M.D. New York, NY @ Participant's Cadaver for Practical 
@ ORBITAL TUMORS Opnthaimoiogy " SANFORD D. HECHT, M.D. Boston, MA Surgical Dissections 
Otolaryngology JOSEPH JACOBS. M.D. New York, NY @ Course Cutline, Manuscripts, 
Radiology ALBERT V. MESSINA, M.D. New York, NY Materials 
Ophthalmology WILLIAM OFFUTT, M.D- Lexington, KY @ iuncheon & Course Party 
Otolaryngology NORMAN J. PASTOREK, M.D. New Rochelle, NY 


Hackensack, NJ 
Denver, CO 


Anatomy ROBERT SINGER, Ph.D. 
Ophthalmology * EUGENE O., WIGGS, M.D. 


* Course Directors 
Sponsored by The international Oculoplastic Society, inc. 


OCULOPLASTIC SURGICAL DISSECTION COURSE REGISTRATION FORM — OCTOBER 9-11, 1986 








PLEASE PRINT REGISTRATION FEE: CUP & MAH WITH CHECK TO: 
ES | ane a ee eee te a SO CTO ee A Ms. Nancy Moody 

$1200 postmarked on or before 8/1/88 c/o Piere Guibor, MD. 
ADDRESS. $1500 postmarked after 8/1/86 630 Park Avenue 
CITY, STATE, 21P: 3750 Resident's Fee (with New York New York 10071 

documentation) (212) 734-1010 (800) 223-4500 

TELEPHONE: ( j 

LIMITED REGISTRATION MAKE CHECK PAYABLE TO: 
SPOUSE/ GUEST. THE INTERNATIONAL GCULOPLASTIC 
SPECIALITY OPH PLAS. OTO... DERM OTHER SOCIETY INC. 





Specify 








=| THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 





Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 
Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 





SURGICAL OPHTHALMOLOGIST: Board certified, impeccable credentials needed for 
quality-oriented/high volume surgical practice. Optometric referral center in beautiful 
ako Florida. Medical and surgical care only, without administrative hassle. Send CV 
to Box 014 AJO. 


NORTHERN CALIFORNIA: Excellent opportunity for ophthalmologist with eye to future 
association, Compensation: $80,000. Send resume to John Hallgren agent for physi- 
cian, P.O. Box 1425, Sonoma, CA 95476 (707) 996-7800. (Practice is not located in 
Sonoma.} 


POSITIONS WANTED 


VITREO-RETINAL SURGEON: Compieteing two-year medical and surgical retinal fellow- 
ship, extensive anterior segment experience, wishes to join multispecialty ophthalmic 
group or retinal practice. Will relocate. Reply to Box 962 AJO. 


OPHTHALMOLOGIST, 46, board eligible, 4 years plus university training, single—hard 
- worker, very congenial—-Spanish/English—E.C.F.M.G. F.L.E.X.—Seeks private 
ooo practice in New York City, Miami or Los Angeles. Box 013 AJO. 


PRACTICES FOR SALE 


< MASSACHUSETTS: Long established Ophthalmology practice for sale, approximately 20 
-miles southeast of Boston, adjacent to well-equipped hospital, in rapidly growing area. 
Ophthalmologist retiring after 25 years. Respond to Box 2256, Plainville, Mass. 02762. 


MIDDLE GEORGIA ESTABLISHED 30 YEAR PRACTICE: Average gross $276,000. Average 
net $157,000. Charts, 23,000. Board member or qualified reply to Box 012 AJO. 





PRACTICE FOR SALE—SUNBELT 
State of the Art Solo General Ophthalmology Practice with large surgical 


Sf volume in attractive smaller community with unopposed drawing area of 

79,000. Practice currently is grossing $500,000+, working 36 hour 
<E week and has great growth potential. Negotiable, turnkey price includes 
[ali modern equipment including argon laser, fundus camera, and Hum- 
<>) phrey Instruments. Purchaser must be BC/BE and competent in [OL and 








FULL TIME 
ACADEMIC POSITION 
AVAILABLE 


Ophthalmologist with subspecialty training in pedi- 
atric ophthalmology is sought for established Uni- 
versity Department of Ophthalmology. Beginning 
academic rank is Assistant Professor. Qualifications 
include completion of an approved eye residency 
program, plus fellowship training, Board certifica- 
tion or eligibility. Duties include teaching residents 
and medical students, patient care and research. In- 
diana University is an Equal Opportunity and Affir- 
mative Action employer. 


Send C.V., publication list, and list of references to: 


Merrill Grayson, M.D. 
Distinguished Professor 
Acting Chairman 
IUMC Dept. of Ophthalmology 
702 Rotary Circle #348 
Indianapolis, Indiana 46223 


EQUIPMENT FOR SALE 


DIOPTRON if AUTOREFRACTOR SYSTEM: includes counterbalanced table with computer 
printer cost $19,702 in 1980. Perfect condition, bargain. Best offer. Call (408) 426. 
2850, 


FOR SALE: Acuity Auto-refractor #6600: $4,995.00. Dioptron Nova Auto Refractor: 
$7,995,00. Burton Operating Lamp #3000: $695.00. Aimark Perimeters: $1,495.00. 
B&L Auto Plots: $650.00. Beirose Refracting Equipment Company, 3808 W. North 
Ave., Chicago, Ilinois 60647 312-235-7073. 


FOR SALE: Zeiss Slit Lamp, 100/16 SM/M in mint condition. Call for details, (512) 541- 
4828. 


SERVICES 


REGIONAL RETINAL PHOTOGRAPHY WORKSHOPS: 1986. Generic ophthalmic photo- 
graphic training for Basic and Advanced levels. JCAHPO approved. Mt. Snow, Ver- 
mont, Sept. 25-28. JMC Eye Photo, RR1C, Box 363, Shaftsbury, VT 05262. 1-802-442- 
2907, 


| OPHTHALMOLOGY RECRUITING: interview Ophthalmology Search specializes in recruit- 


ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit VP, (713) 864-9898, Interview Ophthalmology 
Search, 2525 North Loop West #304, Houston, TX 77008. 


FELLOWSHIPS 


Two Vitreo-Retinal Fellowships, available July 1, 1987. 
One or two year position with medical and surgical expe- 


rience. Send reply to: James E. Puklin, M.D., Department 
of Ophthalmology, 303 E. Chicago Avenue, Chicago, IL 
60611. 





OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a one year fellowship = 
in ophthalmic pathology starting July 1,.1987. Reply to: Seymour Brownst 


mour Brownstein, M.D. 


4-hour control mem ROM x 
ith b.i.d. administration 


e timed-release delivery system of DIAMOX® 
etazolamide SEQUELS” provides 24 hours of |.0.P control 
ith just two capsules taken b.i.d. And because high peaks 
blood levels are avoided, side effects are usually 
inimized and less pronounced. Furthermore, the b.i.d. 
pnvenience of DIAMOX SEQUELS can help encourage your 
atients in complying with your prescribed therapy. 


JIAMOX S 


\CETAZOLAMI DE/ LEDERLE 


stained release capsules 500 mg 


n INTG “TalkaTe ure if ii 


Indications: Tablets and Parenteral only: For adjunctive treatment 
of: edema due to congestive heart failure; drug-induced edema; 
centrencephalic epilepsies (petit mal, unlocalized seizures). Al/ form 
Chronic simple (open angle) glaucoma, secondary glaucoma, and 
preoperatively in acute angle closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. 
Contraindications: When sodium and or potassium serum levels 
are depressed, in marked kidney and liver disease or dysfunction, 
suprarenal gland failure and hyperchloremic acidosis. Long-term usg 
in chronic noncongestive angle closure glaucoma. 

Warning: Although teratogenic and embryocidal effects, 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses, have not been evidenced in humans, do not use 
DIAMOX in pregnancy, especially during the first trimester, unless 
expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common to all 
sulfonamide derivatives may occur: fever, rash, crystalluria, renal 
calculus, bone marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, 
particularly a “tingling” feeling in the extremities; some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: An 
acidotic state may supervene, usually corrected by bicarbonate. 
Transient myopia. Other: (occasional) urticaria, melena, hematuria, 
glycosuria, hepatic insufficiency, flaccid paralysis, convulsions. 


(Lederle } Lederle Laboratories. 


A Division of American Cyanamid | Co.. Wayne. New Jersey 07470 
© AAt Ladan ` aa 





Objeatively or subjeatively, the 
are todays compact 


Topcon’s new RM-A6000 and RM-A6500 auto 
refractometers are the most precise, reliable 
and easy-to-operate instruments available 
today. Most remarkable of all is the 

price: the lowest in the industry. 

Planned simplicity is the key. All 
you have to do is align the pupil and 
focus. These state-of-the-art instru- 
ments do the rest. Each features a 
convenient omni-directional joystick 
for easy alignment control and oper- 
ating switches for one-touch opera- 
tion, including immediate print-out. 

Both the RM-A6000 and RM-A6500 
provide precise objective measure- 
ments at the touch of a button, even 
for patients with intra-ocular lenses. 
When measuring unusually difficult 
patients, the instruments will advise 
the operator to use the unique, 
built-in manual mode. 





SCOR AMO RFC 
ordabile reality. 


The additional versatility of complete subjective 
testing is provided by the RM-A6500. Our 
unique subjective mode can automatic- 
ally sequence the testing of unaided 
visual activity, objective findings 
and the conventional refinement of 
sphere, cylinder and axis. 
Now your choice is simple, whether 

you are a first time purchaser 

or are upgrading to newer technology. 
See your authorized Topcon distribu- 

tor for a convincing demonstration. 


Tec hnology from w pm 
producing exc ‘ellence throughout. 


Topcon Instrument Corporation of America, 

65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 
Western Regional Office: 

325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800. 
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THE ULTIMATE. 


Pred Forte’ 


(prednisolone acetate) 1.0% 
sterile ophthalmic suspension 
AJIĘRGAN® 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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Why use 


Tifluridnag 


or treating 
Dendritic 
esions 


n two different clinical trials 
comparing Viroptic to IDU 
idoxuridine) and ARA-A 
adenine arabinoside or 
idarabine ) in the healing of 
lendritic lesions, Viroptic 
Jemonstrated superior 
fficacy.'” 


or treating 


eographic 
esions 
n two different clinical trials 
'omparing Viroptic to IDU 
nd ARA-A in the healing of 
eographic lesions, Viroptic 
zain proved to be superior 
n efficacy." 


(Medical artist's conception of typical Geographic Lesion) 


Viroptic* vs. IDU 
VIROPTIC 


96 3% 


Number 
of 
Patients ` 


Viroptic Coded Clinica! Trial. 
Viroptic* vs. ARA-A 
VIROPTIC 


100% 
r 1 
Patients 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 4032 


Viroptic* vs. IDU 
VIROPTIC 


Number 10 
of 
Patients 


0 
Viroptic Coded Clinical Trial! 


Viroptic” vs. ARA-A 
VIROPTIC 
Number 3 


of 
Patients 2 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent, Raven Press, New York, 1975, p 4032 
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Viroptic’ VS ARA- A 








Ninety-five percent of patients in Viroptic clinica 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose* dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


es We do use idoxuridine and vidarabine where acute 


infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the fiiia of 


superficial herpes, with no exceptions. oo 
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A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 
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Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 


INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 


CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 


WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 
provement after seven days or complete re-epithelialization has not occurred after 14 
days, other forms of therapy should be considered. Avoid administering VIROPTIC 
continuously for longer than 21 days. 


PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly rere: though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 


Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 


tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 mi Drop Dose® plastic dispenser bottle. 


PR 


Wellcome 


Burroughs Wellcome Co. 
3030 Cornwallis Rd. 
Research Triangle Park, N.C. 27709 
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Cer" VIJINI IY 


The other half is stability. PMMA haptics produced by 
conventional methods have sacrificed haptic stability in the 
pursuit of flexibility. Until now, haptics of PMMA couldn't 
provide both of these needed features. But with the exclusive 
half-round configuration of NOVA Flex® PMMA, flexibility 
and stability are now available in one haptic material. 

It’s a story worth a few minutes of your time. 

The real breakthrough is the half-round shape. A shape 
that provides maximum compressive flexibility against 
sensitive ocular tissues. At the same time, the resistance 
of NOVA Flex” haptics to axial forces results in a stable 
haptic that provides needed control during lens insertion. 

We call this the NOVA Flex” Principle. For a closer 
look, we'll send you a brochure that provides hands-on exper- 
ience. After all, a principle that promises advantages such 
as flexibility and stability combined with the proven long-term 
performance of PMMA deserves some investigation. 

NOVA Flex’ haptics of PMMA are currently available 
on two posterior chamber lenses with Osher-Fenzl eyelets, 
Style 827 and Style 865. All NOVA Flex" haptics have a blue 
core totally encased within PMMA for positioning visibility 
during implantation. 

Write to us, CooperVision IOL, 3190 160th Avenue, 
S.E.; Bellevue, Washington 98008. Or call 800-426-8903. 
In Washington State, call 800-562-3299 or 206-644-2400. 


® Registered Trademark of CooperVision, Inc. © Copyright 1985 CooperVision, Inc. 
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NOVA Flex: 


Flexibility and stability in one lens. 
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To effectively protect the retina and other ocular tissues 
from the potentially harmful effects* of UV radiation, an 
artificial intraocular lens must duplicate the UV-absorbing 
properties of the natural crystalline lens — i.e., filter out 


UV light in the critical 300 to 400 nanometer range. 
In a major advance in IOL UV light protection, 


IOLAB has developed the most effective bonded 


UV-absorbing IOL available: UVBLOC™ PEJS 
UVBLOC™ PLUS Lenses effectively meman 


filter out 100% of UV light energy 





between 300 and 400 nanometers. 
How? With a new bonded UV 





UVBLOC™ PLUS Lenses incorporate a chemical 
bonding system that reduces the potential for long-term 
migration and leaching of the UV chromophore found in 
additive systems, since the absorber is actually bonded at 
the molecular level. UVBLOC™ PLUS chemical bonding 
means that UV-absorbing properties will not diminish 
over time — they are just as effective at year 45 as at year 
one. Additionally, the lens will remain clear and fully able 
to withstand YAG laser radiation. 


UVBLOC™ PLUS Lenses dupli- 
cate crystalline lens UV absorption 
with safety and long-term stability. 











chromophore so unique, it’s patented * : 
(U.S. Patent No. 4,528,311). And -` 

laboratory tests have established ° 
their safety and stability. 7 

















*Ultraviolet radiation has been implicated in the development of cystoid macular 
edema, macular degeneration, erythropsia and color distortion. 
Data on file, IOLAB Corporation. 


CAUTION: Investigational Device. Limited by 
Federal Law to investigational use. 





IOLAB Corporation, Covina, California 91724. Toll Free: 800/423-1871 « 





Available in a variety of lens 
models for every patient and 
physician need. 

UVBLOC™ PLUS defines a new 
standard of UV protection. 
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The Woods’ Concept 


Less trauma in insertion Less stress to the patient Less lens for you 


Closed position during insertion Open position after completion (Patent Pending) 


COPELAND PMMA 


PERCENT 
TRANSMITTANCE 


3 350 400 
WAVELENGTH, nm 


UV Absorbing 


COPELAND 


INTRA'LENSES, INC. 


Call us for details 


133 EAST 58TH STREET ° SUITE 2A 
NEW YORK, NEW YORK 10022 
TOLL FREE (800) 223-0498 « (212) 838-3525 
TELEX 4971004 COPELAND INTRA 


CAUTION: INVESTIGATIONAL DEVICE. LIMITED BY FEDERAL LAW (USA) TO INVESTIGATIONAL USE. 
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With two lubricants, 
olyvinyl alcohol and povidone, 
ears Plus artificial tears gives 
patients suffering from itchy, 
scratchy, dry eye the soothing, 
cooling relief they need. 


‘Tears Plus 


artificial tear for dry eyes 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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“This new material has all the 
characteristics of an ideal implant.” 


RETINA 1:281-286, 1981 


The material is Miragel™ an acrylic hydrogel 
copolymer, used as both an intrascleral implant 
and episcleral buckling component. 


The quote is from observations made by Miguel 
Refojo, DSc, developer of the material, Felipe 
Tolentino, MD, and Charles Schepens, MD. 


Several characteristics combine to make 
Miragel™ the ideal implant: 


e /t will absorb and release aqueous solutions. 

e /n addition to having no dead spaces, the inter- 
connected microporous morphology will not allow 
invasion of bacterial pathogens regardless of 
trimming techniques. 

e Consistent elasticity and great tensile strength bol- 
ster the buckling height and resist damage from 
forceps and sutures. 

e Ultra-smooth surface makes it easy to slip the 
implant beneath solid silicone and ocular muscles. 

e Non-electrostatic property decreases conduction 
of air-borne debris. 


It is non-pyrogenic, totally biocompatible and has 
been given FDA market approval. 


National collaborative studies show no postopera- 
tive infection, rejection or extrusion of implants. 


All Miragel is double-packaged; first in a sterile 
glass vial (fully hydrated in physiological saline), 
then in a secondary sterile pouch. The pouch is 
autoclavable, the vial is flash autoclavable. 


Return coupon; or call toll-free 
1-800-847-MIRA (in MA, 617-894-2200) 


Ophthalmic Surgery 1984:6:511-515. 
Retina 1985;5:38-46., 
™MIRAGEL is a trademark of MIRA, INC. 
MIRAGEL was developed by the Eye Research Institute 
of Retina Foundation, Boston. 
U.S. Patent #4,452,776 


MIRA, Inc. ¢ 87 Rumford Avenue ¢ Waltham, MA 02154 
Telephone 800-847-MIRA (In MA, 617-894-2200) 
Telex 94-0533 è Cable Address “MIRACO” 


First through Innovation 












Continuing the IMEX 
Tradition of Quality... 


The Miragel addition to our comprehensive IMEX 
products places MIRA in the preeminent position 
as the leader in retinal implants. Our attention to 
quality control assures you the smoothest silicone 
implants and sponges available. Scrupulous 
attention to durometer and tensile strength guar- 
antees optimal buckling capacity. MIRA's dedica- 
tion and responsiveness continues to deliver 
innovative products to the ophthalmic community. 


SEND FOR YOUR FREE MIRAGEL SAMPLE 


pot == n = = amn 


I [ PLEASE SEND ME A FREE MIRAGEL SAMPLE: 

i C 904 (4mm round) O 907 (3 x 7 mm oval) 

l O 905 (5mm round) C 908G 

i L 906 (3 x 5mm oval) (4.5 x 7.5mm grooved oval) 


|_] PLEASE SEND IMEX PRODUCT INFORMATION. 


l Name 





Affiliation 





Address 
l City 
| Telephone | ) 





State Zip 
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Spectr 


Spectra Pharmaceutical Services, Inc. 


brand new company dedicated to the 
evelopment of innovative products in 
ohthalmology 

pectra! Its purpose is to develop and market 
erapeutic proprietary and generic ophthalmic 
escription drugs of highest quality. Spectra’s 
: PS Nutrisol™ (Balanced Salt Solution) 
aVailable now at a special introductory price. 
prescription pharmaceutical line is around 
e corner. And approval is being sought for 
new drug with excellent therapeutic promise. 


PS Nutrisol” BSS exemplifies Spectra 
ality and value 
pectra’s first offering is a balanced salt 
Dlution called Nutrisol. Made by an American 
Dmpany for American markets, this formula- 
Dn is the chemical equivalent of the largest 
piling brand, yet it has a lower particulate 
Dunt and costs less. 


vernight delivery to most locations 

e know you want your order filled as fast as 
ossible. That is why Spectra will ship most 
ders by UPS on the same day received. 


Call toll free: 1-800-225-2578 
1-800-344-3390 


in Massachusetts 


P D i — 
an 
PaE vs 


Single Dose Container - Sterile | 


each 1 Omi contains 

Calcium Chioride 

Magnesium Chioride 

Potassium Chionde 

Sodium Acetate 

Sodium Crioride 

Sodium Citrate 

Hydrochloric Acid and or Sodium 
Hydroxide added to adjust pH 





Nutrisol”. 


(Balanced Salt Solution) 


Typical of the quality and value 
you can expect from Spectra 


In a recent test by an independent analytical testing 
laboratory*, here is how SPS Nutrisol tested for purity: 


Size Particulate Concentration 


10 to 25 microns less than one particulate/ml 
greater than 25 microns less than one particulate/ml 


Compare this with anything you are using now. 
Then compare the price. 


Nutrisol is suitable for virtually every procedure requiring 
irrigation, aspiration and moistening. Formulated to highe 
quality standards, Nutrisol minimizes trauma to ocula 


tissue and possible endothelial damage 

| SPS Nutrisol BSS is available in two sizes: efficient 200m 

E bottle for easy handling and minimum waste; economica 

Sodium Cate prg 500ml bottle for higher volume requirements 
aded to 


NOS vag * Environmental Science Laboratory, Inc., Mansfield, MA 0204 
joS fN E EA ia men ven mn mem mm man an n om m a aen me m m 

af _ Special Introductory offer. 
m t 6 cases of Nutrisol for the price of 5! : 


=" = Eo ó e ? Product Intro. 
— $ aa DN No. Bottles/Case | 6-Cases | Offer You Save 
——— p “Sa j 200 mi | 54027-0310-20 $492 $410 AR 
: se se 500 ml | 54027-0310-50 $912 $760 ; 


To order, call toll free: 1-800-225-2578 - 1-800-344-3390 (Mass.) 
Or complete and return this coupon. 


Please add me to your mailing list and send Name 
price and delivery information on the following: ag 
O SPS Nutrisol (Balanced Salt Solution) Arann 
C Spectra prescription drugs for anti-infective, Address 
anti-inflammatory, decongestant, diagnostic, City State Zip 


and surgical use. 
C Keep me posted on your new dry eye treatment. Telephone l 


Spectra Pharmaceutical Services, In 
Hanover Business Park - Suite D, 155 Webster Street, Hanover, MA 0233! 
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roud of our entire line of quality 
yphthalmics. But I take particular 
bride in introducing our latest 
herapeutic achievement, Betagan” 
levobunolol HC!) 0.5% Liquifilm* 
terile ophthalmic solution. 
3etagan is a long-awaited 
plternative in the treatment of 
laucoma. A beta-blocker that 
highly effective, yet highly 
ffordable. 


“So that you can fully and freely 
evaluate its significant benefits, 
make you this promise: 


"Villiam C. Shepherd 
resident 
s llergan 


`hronic open-angle glaucoma 
r ocular hypertension. 

‘ull prescribing information 
lows advertisement. 
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Deldgdn Jor each and every patient you wish to 
start on or switch to Betagan therapy. 
That's the Betagan promise. 


Based on its unsurpassed efficacy and dosage flexibility, 
I'm confident that Betagan will become your first 
choice in beta-blockers, 


Moreover, Betagan offers an affordable alternative to 
other therapy. Regardless of whether your patients 
require once-a-day or twice-a-day Betagan therapy, 
they can realize substantial savings. 


| urge you to judge its advantages for yourself. Your 
Allergan representative will provide you with as 
many starter-size bottles of Betagan as you need. 
Should you need more, please write to me directly 
at Allergan Pharmaceuticals, Inc. 2525 Dupont 
Drive, Department WS, Irvine, CA 92715. 


promise that Allergan will fully support your efforts 
in evaluating Betagan. 


ou have my word on it.” 


e Betagan 


(levobunolol HCI) 2 05% 


Liquifilm® sterile ophthalmic solution 


Please see following page for full prescribing information. 








prog HCI) 0.5% 
Seri ophthalmic solution 


levobunolol dihydrolevobunolol 
0 OH 
H 
CH, CH, 
CH, CNHCH, CHCH, 0 CH; CNHCH, CHCH 20 
CH, OH CH, OH 


Metabolism of levobunolol 
to equally potent and active metabolite. 





DESCRIPTION 

BETAGAN (levobunolol HCI) Liquifilm sterile ophthalmic solution is a non- 
cardioselective beta-adrenoceptor blocking agent for ophthalmic use. Chem- 
ical Name: (-)-5-[3-(tert-Butylamino)-2-hydroxypropoxy]-3, 4-dihydro-1 
(2H)-naphthalenone hydrochloride. Contains: levobunolol HC105% with: 
Liquifilm® (polyvinyl alcohol) 14% ; benzalkonium chloride 0.004% : 
edetate disodium; sodium metabisulfite; sodium phosphate, dibasic; potas- 
sium phosphate, monobasic; sodium chloride; hydrochloric acid or sodium 
hydroxide to adjust pH; and purified water. 

CLINICAL PHARMACOLOGY 

Levobunolol HCI is a noncardioselective beta-adrenoceptor blocking agent, 
equipotent at both beta, and beta, receptors. Levobunolol HCI is greater than 
60 times more potent than its dextro isomer in its beta-blocking activity, yet 
equipotent in its potential for direct myocardial depression. Accordingly, the 
levo isomer, levobunolol HCI, is used. Levobunolol HCI does not have significant 
local anesthetic (membrane-stabilizing) or intrinsic sympathomimetic activity. 

Beta-adrenergic receptor blockade reduces cardiac output in both healthy 
subjects and patients with heart disease. In patients with severe impairment of 
myocardial function, beta-adrenergic receptor blockade may inhibit the stim- 
ulatory effect of the sympathetic nervous system necessary to maintain ade- 
quate cardiac function. 

Beta-adrenergic receptor blockade in the bronchi and bronchioles results in 
increased airway resistance from unopposed para-sympathetic activity. Such 
an effect in patients with asthma or other bronchospastic conditions is poten- 
tially dangerous. 

BETAGAN (levobunolol HCl) has been shown to be an active agent in lower- 
ing elevated as well as normal intraocular pressure (IOP) whether or not 
accompanied by glaucoma. Elevated IOP presents a major risk factor in glauco- 
matous field loss. The higher the level of IOP, the greater the likelihood of 
optic nerve damage and visual field loss. 

In controlled clinical studies ranging from 3 months to over one year, 
BETAGAN was effective in reducing IOP when given topically twice daily. The 
mean IOP decrease from baseline was between 6.81 and 898 mm Hg with 
levobunolol HCl 05% . No significant effects on pupil size, tear production or 
corneal sensitivity were observed. BETAGAN at the concentrations tested, 
when applied topically, decreased heart rate and blood pressure in some 
patients. The IOP-lowering effect of BETAGAN was well maintained over the 
course of these studies. 

One drop once a day of BETAGAN 05%, controlled the IOP of 56% of subjects 
evaluated. 

The onset of action with one drop of BETAGAN can be detected within one 
hour after treatment, with maximum effect seen between 2 and 6 hours. 

A significant decrease in IOP can be maintained for up to 24 hours following 
a single dose. 

The exact mechanism of the ocular hypotensive action of levobunolol HCl in 
reducing IOP is not known. BETAGAN reduces IOP with little or no effect on 
pupil size or accommodation in contrast to the miosis which cholinergic agents 
are known to produce. The blurred vision and night blindness often associated 
with miotics would not be expected and have not been reported with the use 
of BETAGAN. This is particularly important in cataract patients with central 
lens opacities who would experience decreased visual acuity with 
pupillary constriction. 

INDICATIONS AND USAGE 

BETAGAN Liquifilm sterile ophthalmic solution has been shown to be effec- 
tive in lowering intraocular pressure and may be used in patients with chronic 
open-angle glaucoma or ocular hypertension. 

CONTRAINDICATIONS 
BETAGAN is contraindicated in those individuals with bronchial asthma or 


with a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS); sinus bradycardia; second and third degree atrio- 
ventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock: 
or hypersensitivity to any component of this product. 

WARNINGS 

As with other topically applied ophthalmic drugs, BETAGAN may be absorbed 
systemically. The same adverse reactions found with systemic administration 
of beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported with topical application of beta-adre- 
nergic blocking agents (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and its 
inhibition by beta-adrenergic receptor blockade may precipitate more severe 
failure. 

In Patients Without a History of Cardiac Failure: Continued depression 
of the myocardium with beta-blocking agents over a period of time can, in 
some cases, lead to cardiac failure. At the first sign or symptom of cardiac 
failure, BETAGAN should be discontinued. 

Non-allergic Bronchospasm: In patients with non-allergic bronchospasm 
or with a history of non-allergic bronchospasm (e.g. chronic bronchitis, 
emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stim- 
ulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adre- 
nergic blocking agents prior to major surgery is controversial. Beta-adrenergic 
receptor blockade impairs the ability of the heart to respond to beta-adre- 
nergically mediated reflex stimuli. This may augment the risk of general anes- 
thesia in surgical procedures. Some patients receiving beta-adrenergic receptor 
blocking agents have been subject to protracted severe hypotension during 
anesthesia. For these reasons, in patients undergoing elective surgery, gradual 
withdrawal of beta-adrenergic receptor blocking agents may be appropriate. 

If necessary during surgery, the effects of beta-adrenergic blocking agents 
may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol (See OVERDOSAGE). 

Diabetes Mellitus: Beta-adrenergic blocking agents should be admin- 
istered with caution in patients subject to spontaneous hypoglycemia or to 
diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical 
signs (e.g, tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS 

General: BETAGAN (levobunolol HCl) 05% Liquifilm sterile ophthalmic 
solution should be used with caution in patients with known hypersensitivity 
to other beta-adrenoceptor blocking agents. 

Use with caution in patients with known diminished pulmonary function. 

In patients with angle-closure glaucoma, the immediate objective of treat- 
ment is to reopen the angle. This requires constricting the pupil with a miotic. 
BETAGAN has little or no effect on the pupil. When BETAGAN is used to reduce 
elevated intraocular pressure in angle-closure glaucoma, it should be used 
with a miotic and not alone. 

Muscle Weakness: Beta-adrenergic blockade has been reported to potenti- 
ate muscle weakness consistent with certain myasthenic symptoms (e.g, 
diplopia, ptosis and generalized weakness). 


Effect of levobunolol 05% b.i.d. on IOP: 
long-term comparison with timolol 05% b.id. 
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Drug Interactions: BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients who are receiving 
a beta-adrenergic blocking agent orally, because of the potential for additive 
effects on systemic beta-blockade. 

Although BETAGAN used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with BETAGAN and epinephrine may 
occur. 

Close observation of the patient is recommended when a beta-blocker is ad- 
ministered to patients receiving catecholamine-depleting drugs such as reser- 
pine, because of possible additive effects and the production of hypotension 
and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Animal Studies: No adverse ocular effects were observed in rabbits admin- 
istered BETAGAN topically in studies lasting one year in concentrations up to 10 
times the human dose concentration. 

Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p = 0.05) increases in 
the incidence of benign leiomyomas in female mice at 200 mg/kg/day (14,000 
times the recommended human dose for glaucoma), but not at 12 or 50 mg/kg/ 
day (850 and 3,500 times the human dose). In a two-year oral study of levo- 
bunolol HCl in rats, there was a statistically significant (p = 0.05) increase 
in the incidence of benign hepatomas in male rats administered 12,800 times 
the recommended human dose for glaucoma. Similar differences were not 
observed in rats administered oral doses equivalent to 350 times to 2,000 times 
the recommended human dose for glaucoma. 

Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. 

Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose for 
glaucoma. 

Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of 
resorption sites) has been observed in rabbits when doses of levobunolol HC! 
equivalent to 200 and 700 times the recommended dose for the treatment of 
glaucoma were given, No fetotoxic effects have been observed in similar stud- 
ies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic 
studies with levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the 
recommended human dose for glaucoma) showed no evidence of fetal malfor- 
mations. There were no adverse effects on postnatal development of offspring, 
It appears when results from studies using rats and studies with other beta- 
adrenergic blockers are examined, that the rabbit may be a particularly sen- 
sitive species. There are no adequate and well-controlled studies in pregnant 
women. BETAGAN should be used during pregnancy only if the potential bene- 
fit justifies the potential risk to the fetus. 

Nursing Mothers: It is not known whether this drug is excreted in human 
milk. Systemic beta-blockers and topical timolol maleate are known to be 
excreted in human milk. Caution should be exercised when BETAGAN is admin- 
istered to a nursing woman. 

Pediatric Use: Safety and effectiveness in children have not been 
established. 

ADVERSE REACTIONS 

-In clinical trials the use of BETAGAN has been associated with transient 

~ ocular burning and stinging in about 1 in 4 patients, and with blepharocon- 
junctivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure 
have been reported occasionally (see CONTRAINDICATIONS and WARNINGS). 

The following adverse effects have been reported rarely with the use of 
BETAGAN: iridocyclitis, headache, transient ataxia, dizziness, lethargy, 
urticaria and pruritus. 

Decreased corneal sensitivity has been noted in a small number of patients. 
Although levobunolol has minimal membrane-stabilizing activity, there 


remains a possibility of decreased corneal sensitivity after prolonged use. 
The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking 
agents: 
BODY AS A WHOLE: Headache. CARDIOVASCULAR: Arrhythmia, syncope, 
heart block, cerebral vascular accident, cerebral ischemia, congestive heart 


failure, palpitation. DIGESTIVE: Nausea PSYCHIATRIC: Depression. SKIN: Hyper- 


sensitivity, including localized and generalized rash. RESPIRATORY: Bron- 

chospasm (predominantly in patients with pre-existing bronchospastic dis- 

ease), respiratory failure. ENDOCRINE: Masked symptoms of hypoglycemia in 
insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 

symptoms of keratitis, blepharoptosis, visual disturbances including refractive 
changes (due to withdrawal of miotic therapy in some cases), diplopia, ptosis. 

Other reactions associated with the oral use of non-selective adrenergic 
receptor blocking agents should be considered potential effects with 
ophthalmic use of these agents. 

OVERDOSAGE 
No data are available regarding overdosage in humans. Should accidental 

ocular overdosage occur, flush eye(s) with water or normal saline. If acciden- 

tally ingested, efforts to decrease further absorption may be appropriate (gas- 
tric lavage). 

The most common signs and symptoms to be expected with overdosage 
with administration of a systemic beta-adrenergic blocking agent are symp- 
tomatic bradycardia, hypotension, bronchospasm, and acute cardiac failure. 
Should these symptoms occur, discontinue BETAGAN therapy and initiate 
appropriate supportive therapy. The following supportive measures should be 
considered: 

1. Symptomatic bradycardia: Use atropine sulfate intravenously in a dosage of 
0.25 mg to 2 mg to induce vagal blockade. If bradycardia persists, intra- 
venous isoproterenol hydrochloride should be administered cautiously. In 
refractory cases the use of a transvenous cardiac pacemaker should be 
considered. 

2. Hypotension: Use sympathomimetic pressor drug therapy, such as 
dopamine, dobutamine or levarterenol. In refractory cases the use of 
glucagon hydrochloride may be useful. 

3. Bronchospasm: Use isoproterenol hydrochloride. Additional therapy with 
aminophylline may be considered. 

4. Acute cardiac failure: Conventional therapy with digitalis, diuretics and 
oxygen should be instituted immediately. In refractory cases the use of 
intravenous aminophylline is suggested. This may be followed, if necessary, 
by glucagon hydrochloride which may be useful. 

5. Heart block (second or third degree): Use isoproterenol hydrochloride or a 
transvenous cardiac pacemaker. 

DOSAGE AND ADMINISTRATION 
The usual dose is one drop of BETAGAN 05% in the affected eye(s) once or 

twice a day. 

If the patient's IOP is not at a satisfactory level on this regimen, concomitant 
therapy with pilocarpine and other miotics, and/or epinephrine or dipivefrin, 
and/or systemically administered carbonic anhydrase inhibitors, such as 
acetazolamide, can be instituted. 

HOW SUPPLIED 

BETAGAN® (levobunolol HCl) 05% Liquifilm® sterile ophthalmic solution is 

supplied on prescription only in white opaque plastic dropper bottlesinthe =. 

following sizes: 5 ml-—-NDC 0023-0252-05; 10 mi—NDC 0023-0252-10. k 

Note: Protect from light. Store at controlled room temperature. 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713, U S.A. 
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This copyright transfer must be signed by each author and included with the manuscript at the 
time of submission. No article or letter will be processed until the signed copyright transfer has 
been received. 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY. We the undersigned confirm that the written narration, the data, and the 
illustrations have not been previously published, have not been previously submitted for publica- 
tion, will not be submitted for publication while this work is under consideration, and are not 
subject to copyright or other rights except those of the authors hereby transferred to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. We further confirm that variations of the narration, variations of the 
data, variations of the illustrations, or variations of interpretation have not been submitted for 
publication and will not be submitted for publication while this work is under consideration by or, if 
accepted, prior to publication by THE AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the 
material will not be the topic of news interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof 
have not been the topic of distribution by auditory or visual reproduction including video tapes, 
cassettes, or records. They further confirm that these materials have not been the topic of a 
scientific, a commercial, or a poster exhibit, except as indicated. They further confirm that the 
narration or portions of it, the data, or portions of them, and the illustrations, have been presented 
at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or 
execution of the study or to the writing of the paper herein submitted. The authors further confirm 
that they have read and concur in the writing and conclusion of the typescript, data, and 
illustrations submitted herein. 

This signed copyright transfer confirms that each part of this work, including the text, the 
illustrations, the tables, the data, and the references, has been submitted solely to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. The undersigned author or authors transfers to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY all rights, title, and interest to all parts of the written work named 
below, including the following: (1) copyright, (2) the right to grant permission to republish in whole 
or part with or without fee, (3) the right to produce reprints or preprints for sale or for free 
distribution, and (4) the right to republish the work ina collection of articles in any other format. The 
authors further affirm that the work has not been previously published and is not subject to 
copyright or other rights. 
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Adhesive Backed Instrument Wipes 


Moiste 





This latest Mentor innovation keeps the instrument 

wipe at your fingertips... 

At your request, Mentor's newest instrument wipe is now 
available in a handy pressure sensitive adhesive version. 
The optional backing keeps the wipe in place over the 


Description CatalogNo. $boxof20 


m New Wipe-X® Adhesive 22-3625 $22.00" 
Backed Instrument Wipe 


patient's forehead, on a sleeve — wherever convenient for æ Standard Instrument Wipe 22-3620 $22.00* 
fast, easy removal of coagulum and serum. pee, a mS bids 
Will not leave potentially dangerous lint or debris: e Stangarainstrument Wipe 3 

4 with Eye Drain 


Wipe-X® instrument wipes do not have the problems 
associated with cotton or cellulose. They are made from a = Standard InstrumentWipe plus 22-3622 $25.50" 
continuous porous material (PVA), specially formulated Pr E S Brain and Corneal Licht Shield ) | 
to prevent shedding. Once moistened, they stay ready rf Rehr g 

for use throughout the entire procedure, soft and gentle or X 
your delicate instruments. con 
Economically priced: \ | j 
Both Mentor Wipe-X® and standard instrument wipes ar 


* Quantity discounts: 5 to 9 boxes - $1/box; 10 or more - $2/box. 


individually sterile packaged, 20 per box. The standard NAT A 

wipes are also available with eye drains and light shields =: 

as shown. Write or call for more information or to place O&O, INC. 

an order. 20 South Shore Park, Hingham, MA 02043. Telephone: 617-749-8215 — 
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InnoMed Makes Glare Testing 
As Different As Night And Day. 





Introducing the TVA™ (True Visual Acuity) 
from InnoMed Corporation. It’s state-of-the-art 
technology that meets your eye care needs— 
now, and in the future. 


Computerized 
Visual Acuity Testing 


Certainly the most unique and productive 
system of its kind, the TVA is a computerized 
visual acuity testing system that is more conve- 
nient to use and offers more precise results 
than any other examination method currently 
available. 

With features such as generation of an 
infinitely random variety of letters, audible 
prompting, and a phoropter mounted Remote 
Display Unit for greater convenience, the TVA 
is revolutionizing the refracting process. 





e nnp m g q CORPORATION 


620 Lunar Avenue, Brea, CA 92621 {714} 990-5740 








Glare Testing 

When it comes to glare testing the TVA 
offers unparalleled performance and reliability. 
With the TVA, you can clinically support your 
decision for surgery. Patients can be tested for 
the “dazzie” effect of bright light on visual 
acuity. To determine cataract disability, the light 
can be used against a target of contrasted 
levels of luminosity. And to evaluate the safety 
of patients driving with the visual disability of 
cataracts, the glare function can be combined 
with the Night-Time™ Highway sign. 

TVA glare testing does not require moving 
the patient and cuts the test time. 

For a closer look at the TVA, call or write 
InnoMed today. We'll show you how we 
make glare testing as different as night and 
day. Contact InnoMed Corporation, 620 Lunar 
Avenue, Brea, CA 92621. 
Telephone: {714} 990-5740. 


TVA giare testing pro- 
vides direct results of 
diminished visual acuity 
immediately realized by 
the patients inability to 
read the eye char 























SME PUTAR E AIRMEN od oe 





Take advantage of our no-risk 30-day approval plan! 


| Practical guides for every ophthalmologist and ophthalmic surgeon... 
New! SURGICAL ANATOMY OF THE ORBIT 


This outstanding large-size pictorial reference vividly captures the 
_ Surgeon's view of the orbital and periorbital structures. It contains an 
- unprecedented collection of 77 full-color photographs of fresh dis- 
sections, juxtaposed with full-color paintings of the surgical anat- 
omy—-ail carefully labeled and organized for easy reference and 


presurgical review. Representing the orbit and surrounding soft 
tissues as they might actually be seen during an operative proce- 
dure, this atlas provides a complete preview of the prospective 
Surgical site. It is also ideal for anatomic study in preparation for 
board certification. Be sure to order your copy today! 


By Barry M. Zide, M.D., D.M.D., and Glenn W. Jelks, M.D. 

Both with New York University Medical Center; Bellevue Hospital Center; Manhattan Eye, Ear, and Throat Hospital: 
Manhattan Veterans Administration Hospital; and New York Eye and Ear infirmary, New York, New York 
Illustrations by Craig Luce 
88 pages/77 full-color photographs/41 full-color paintings/11 illustrations/#1496/$65.00 
Also available from Raven Press: A set of 132 slides of full-color illustrations from Surgical Anatomy of the Orbit. #1619, $75.00 


New! PEDIATRIC OPHTHALMOLOGY AND STRABISMUS 


(Transactions of the New Orleans Academy of Ophthalmology) 


Now available from Raven Press—the prestigious annual series 
= based on the Transactions of the New Orleans Academy of Ophthal- 
_ Moiogy. Bringing you an incisive exchange of diverse views among 
~ leading ophthalmologists, our inaugural volume covers strabismus 
_ Management and pediatric ophthalmology. Highlights of the book 
include discussions of the use of adjustable sutures, the use of 


botulinum toxin injections, the evaluation of the visually impaired 
infant, the causes of extraocular muscle enlargement, and the man- 
agement of persistent hyperplastic primary vitreous. An additional 
feature of the book: More than 300 superb illustrations, depicting 
important surgical procedures and clarifying key concepts. 


Contributing Authors: John S. Crawford, M.D., John T. Flynn, M.D., Barrett G. Haik, M.D., Eugene M. Helveston, M.D., 
Creig S. Hoyt, M.D., Arthur Jampoisky, M.D., Marshall M. Parks, M.D., and William E. Scott, M.D. 
560 pages/301 illustrations/55 tables/#1615/$89.50 


SURGICAL PHARMACOLOGY OF THE EYE 


"An important contribution. . . . Clinical ophthalmologists . . . will find 
this to be a valuable reference” 
—American Journal of Ophthalmology 


This volume offers expert guidance on the drugs used during 
Ophthalmic surgery, the pharmacologic management of specific 
procedures, and the problems encountered during intraocular sur- 
gery. The contributors examine the anesthetics, antibiotics, anti- 


inflammatory agents, and immunosuppressants available for intra- 
operative use and the use of drugs in corneal surgery, cataract 
Surgery, glaucoma surgery, retinal surgery, and neodymium-YAG 
laser surgery. The book features extensive coverage of intraocular 
Surgical problems such as retinal phototoxicity, tissue adhesives, 
lens replacement, enzymes, hemostasis methods, and irrigating 
solutions. 


Edited by Marvin L. Sears, M.D., Yale University School of Medicine, New Haven, Connecticut: 
and Ahti Tarkkanen, M.D., University Hospital of Helsinki, Helsinki, Finland 
608 pages/74 illustrations/19 tables/#1487/$59 50 


RETINAL DETACHMENT SURGERY: STRATEGY AND TACTICS 


“This primer of retinal detachment surgery is packed with useful 
information. . . . Itis written with clarity by someone with a great deal 
of surgical experience and a talent for focusing on the essentials. Itis 
an excellent book."- American Journal of Ophthalmology 


- Atruly practical guide to the surgical repair of retinal detachment, this 
-book provides concise details on the latest surgical procedures, 


including scleral buckling surgery, solid silicone explants, intraocular 
injections, and more. For each procedure, Dr. Schutz explains the 
indications and rationale and offers step-by-step instructions, en- 
hanced by detailed line drawings. Also included is complete informa- 
tion on preoperative evaluation, patient preparation, anesthesia, and 
postoperative management. 


By James S. Schutz, M.D., Manhattan Eye, Ear, and Throat Hospital and Cornell University Medical Center, 
New York Hospital, New York, New York 


150 pages/30 illustrations/14 tables/ #HA0002/$32.00 


Pp -----------~--~ CLIP AND MAIL THIS NO- 


Yes! Please send the books checked below. if not completely satisfied, | 
may return the books (with invoice) within 30 days for a full refund or credit. 





copies Surgical Anatomy of the Orbit (book, #1496) @ $65.00 
copies Surgical Anatomy of the Orbit (slide set, #1619) @ $75.00 
meeen COPIES Pediatric Ophthalmology and Strabismus (#1615) @ $89.50 
copies Surgical Pharmacology of the Eye (#1487) @ $59.50 

copies Retinal Detachment Surgery (#HA0002) @ $32.00 


Prices subject to change without notice. Prices slightly higher outside US 
and Canada. 
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L Bill me (pius postage/handling). 

L] Check enclosed (NY residents, add sales tax). 

CI Charge —] American Express C] VISA [J Diners Club 
L] MasterCard interbank 4 [J] [IC] 
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for all the right reasons... 
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Retrobulbar Needle (Atkinson) 
Plastic sheath encases point 





1019 VISITEC® Eye Shields - 
Individually packaged clean 
and sterile. Shaped to 
accommodate and protect 
each eye more effectively. 


16516 Pro-Ophta Absorbent 
Sticks - Highly absorbent 
sponge. Soft yet rigid. Pointed 
ends allow tissue manipu- 
lation and rapid absorption of 
fluids. 


` ENLARGED 


Tey 


1024 Pre-Assembled | & A Kit 
- Fluid distribution set, I/A 
cannula and syringe are pre- 
assembled and ready for 
immediate use. Excellent 
manual system and to keep in 
O.R. as backup for I/A 
machines. 


and needle for protection. 
Shortened single bevel 
decreases possibility of retro- 
bulbar hemorrhage. 

Sizes: 23g - 25g 


5013 Lacrimal Intubation Set (With Retrieval Device) 
Probe end has special notch for retrieval instrument to 


catch. 


VISITEC® SPECIALLY DESIGNED: 


e Ready for use - Minimizes set up time. 
e Single use - Assures products to be clean, sterile and ready 
to use every time. 
e Package identification - Assures the correct product and 
size. Avoids errors and delays during valuable surgery time. 
e Economical - No costly resterilization or reprocessing with 
single use products. 
e Individually packaged - Designed for sterile transfer; Open 
when needed. 
e VISITEC® is customer oriented - Assures support for special 
handling and delivery of orders. 


VISITEC OFFERS A COMPLETE RANGE OF OPHTHALMIC 
SURGICAL PRODUCTS - FOR A COMPLETE CATALOG CALL TODAY! 


800-237-2174 
813-758-1428 (In Florida) 


a4 


Formed Irrigating Cystotomes 
- Sharp every time - Save time, 
no need to bend your own - 
formed for easier access to all 
areas of capsule. 

Sizes: 23g - 25g - 27g - 30g 


mem 


S 


Anterior Chamber Cannulas - 
Excellent for filling anterior 
chamber with viscous materi- 


2S 


5061 Self Retaining Chamber 
Maintainer (Lewicky) Patent 
4340037 Cannula is inserted 
through a 20g opening which, 
because of its unique thread 
design, remains firmly in place 
without sutures. 


1025 Ocular Pressure Reducer 
Kit - A new simpler, inexpen- 
sive way to soften the eye and 
reduce intraocular pressure. 
Separate inflator bulb allows 
bulb to be retained and balloon 
disposed after each use. 


í 
R. 


1021 Single Ophthalmic 0.22 
Micron Filter Distribution Set 
- Specially designed for O.R. 
Sterile inside and out. 0.22 
micron filter is only one which 
will filter out biological con- 
tamination as well as particles. 


5063 Angled Lens Manipulating Hook (Sinskey) 


al. Plastic hub allows sure fit 
on syringe. 
Sizes: 20g - 25g - 27g - 30g 


Provided clean and sterile. For positioning P.C. IOLS with 
0.2mm diameter holes and larger. 


813-758-1428 
Telex 5106000179 


VISITEC COMPANY 


© 1986 VISITEC COMPANY 


2043 Whitfield Park Drive Sarasota, FL 34243 USA 
800-237-2174 (Outside Florida) 
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Concave-convex optic creates a full 
0.3mm of YAG space to minimize 


laser-induced optical defects. 









Increase optical area, 
decrease decentration 
with our newest 
interspace lens. 








UIS9B 


A full 6.5mm optical zone is one of many features 
that make the Interspace UI59B an exceptional YAG- 
compatible lens. 

The larger meniscus optic provides better centration, 
E TOS SER the e E ee minimizing edge glare and potential problems asso- 
othe, Si eas oa E E Rees Seay oe ciated with sunrise/sunset syndrome. 

Be ere Sr Deka Wek Oru The modified C-loop design provides a broad arc of 

ny tissue contact, yet allows for easy insertion. A haptic 
eyelet facilitates multi-directional control in cases of 
positive pressure or small pupils. 

UVEX filters the most damaging UV wavelengths 
with only 0.1% concentration of chromophore? And 
computer-controlled lathe-cutting with a proprietary 
polishing process delivers unmatched Intermedics quality. 

Why not contact Intermedics Intraocular about the 
UI59B? It’s the larger optic lens with more to see. 


IMcKellar and Allen, Photochemistry of Polymers. 









Quality through technology. Caution: Investigational 
Device Limited by 
A e United States Law to 
! l © IN [ ERMEDICS Investigational Use. 
9 
. INTRAOCULAR 
9650 E. Foothill Boulevard, Pasadena, CA 91107 
Phone: (800) 423-4866 or (818) 796-0281 
Telex: 182195 INTERMED-PAS 
Intermedics Ophthalmics Japan K.K. intermedic Ophthalmic GMBH Intermedics Ophthalmics Products 
Tokyo, Japan Hamburg, West Germany North York, Ontario Canada 


ROR AANR N a AN NAN COA ANTE STR Talav: O1REQT LAAR AQ7_RAAN Telex: NAGRBBIS 


Cniornexidine: a WOITY 
Wet-N-Soak: comfortable gas perm 





You've seen it in your practice. You've read about it. 
Chlorhexidine, although efficient as an antimicrobial, may 
not be problem-free when used as a preservative in contact 
lens care solutions. 


Compare product labels. 
Polyvinyl alcohol (PVA) Chlorhexidine (CHX) 


Wet-N-Soak™" Wetting and 


sane? nlp i X 
Soaking Solution 





The Boston Conditioning Solution X X 





HGP Conditioning Solution X X 


Barnes-Hind Gas Permeable 
Wetting and Soaking Solution i i 





Only one product offers the advantages of 
polyvinyl alcohol without chlorhexidine! 


Wet-N-Soak...the chlorhexidine-free option for 
Polycon* and Paraperm 02° gas permeable lenses. 





you can do without. 


care without chlorhexidine! 





Pe de 
° The Solution P 
® Indicated for n 
Š Paraperm” O2 Plus ¢ 
e and Oxyflow*® 39 ® 
° Rigid Gas “ 
e Permeable Lenses. e 
$ wW 


















} letting and Soaking 
= Olution for Polycon® and 
_— __arapermOz* gas permeable 
"ses and all hard lenses 
tion = antains approx. 
lenses hen used daily as directed 
— a Fr ution: Bo not use it imprinted salety seal 
r r (eee “ise und cap is broken or damaged. 
4 iy Seer the 
e 118m floz sterile 118ml 
O l 
Hoa , ee i 


Wet-N-Soak without chlorhexidine: 
recommend it to your patients and give 
yourself one less thing to worry about. 


AllgRCAN® 
Allergan Pharmaceuticals, Inc. Irvine, CA 92713 
© 1985 Allergan Pharmaceuticals, Inc. 


AMVIGDINICAIN JUUNRINAL UP UrHINALMULUGY 


JOIN US IN 







FOR A 





MEETING OF 






APAN 
OR 
MINDS. 








ASIA-PACIFIC REFRACTIVE SURGERY CONFERENCE 
SEPTEMBER 15-18, 1986 E KYOTO, JAPAN 


The Asia-Pacific Refractive Surgery Conference is 
an important meeting of some of the best minds in 
ophthalmology; men and women who are on the 
leading edge. It is the first academic seminar 

of its kind to be held in Japan for clinical 
ophthalmologists. 


During the conference, you will have the 

Opportunity to: 

@ Participate in an exciting exchange of ideas 
concerning the new frontiers of refractive 
surgery. 

@ Hear internationally-known experts from the 
East and West speak about their professional 
experiences, advances and philosophies related 
to evolving surgical techniques. 

E Meet socially with conference speakers and 


participants from Japan, Korea, Taiwan, the U.S., 


Hong Kong, Colombia and beyond. 

Æ Develop valuable new contacts and friendships 
with your colleagues overseas. 

@ Gain perspective and view your profession 
through the window of another culture. 


The Asia-Pacific Refractive Surgery Conference will 
be a career expanding experience. It is specifically 
designed for ophthalmologists, residents, clinicians 
and fellows in all categories of ophthalmology. 


FACULTY 


Partial listing of speakers: 


Svyatoslav Fyodorov, M.D. (U.S.S.R.) 
Leo Bores, M.D. (U.S.A.) 

Claes H. Dohlman, M.D. (U.S.A) 
Fumihiko Hayashi, M.D. (JAPAN) 
Luis Ruiz, M.D. (COLOMBIA) 
Motokazu Itoi, M.D. (JAPAN) 
Marguerite McDonald M.D. (U.S.A.) 
Jae Ho Kim, M.D. (KOREA) 

Gilbert Yamamoto, M.D. (U.S.A.) 
Reizo Manabe, M.D. (JAPAN) 
Gerald Faulkner, M.D. (U.S.A.) 





CALL COLLECT. 
(808) 521-8660 


For a complete registration packet, call 
(808) 521-8660. Or write: ASIA-PACIFIC NETWORK, 
125 Merchant Street, Honolulu, HI 96813. 


To promote an intimate exchange of ideas and 
knowledge, enrollment is limited. Call now. 
Registration deadline is August 1, 1986. 


ASIA 
PACIFIC 


NETWORK _ 





May, 1986 


Four 1mm footplates inhibit 
synechia formation. 


Computer-aided 
design sets 


new standards 
of performance. 


Stress is more evenly distrib- 
uted along the entire haptic. 





Sophisticated computer modeling 
has produced the new Interflex™ ACL, 
a one-piece lens with significant structural 
improvements that increase both strength 
and flexibility. 

Finite element analysis has resulted 
in a lens with evenly distributed stresses. 
The Interflex lens has withstood flex 
testing comparable to rubbing the eye 40 
times a minute, 24 hours a day for 50 
years. It has undergone a 25° torque test 
for 100 million cycles. 

Dardenne testing was used to con- 
firm the stability of the lens. Footplates 
maintain contact and the optic remains 
well centered even with substantial com- 
pression forces applied at various angles. 

Production techniques for the new 
Interflex lens are as exacting as the 
design criteria. Computer-controlled lathe- 
cutting and milling plus a proprietary 
polishing process result in lenses of 
unsurpassed quality. 

Add highly efficient U VEX protec- 
tion and you have the most advanced 
one-piece ACL available today. Look into 
it. There’s much more to the Interflex 
lens than meets the eye. 

1. McKellar and Allen, Photochemistry of Polymers. 


Caution: Investigational Device Limited by 
United States Law to Investigational Use. 





Quality through technology. 


is INTERMEDICS 
| INTRAOCULAR 


PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 or (818) 796-0281 Telex: 201294 





Intermedics Ophthalmics Japan K.K. intermedics Poa miep GMBH Intermedics Ophthalmics Products 
Tokyo; Jagar West Germany North York, Ontario Canada 
81-3-239-2552 FAX: 81-323-239-2553 koi 040 15312 O75 6 Talon: 2165971 (416) 497-8440 Telex: 06986618 
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for panretinal photocoagulation with 
or without retrobulbar anesthesia 


and for routine office examinations 
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here's no substitute for experience 


limoptic 


(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 


For the majority of patients with chronic open-angle glaucoma or 
elevated IOP who are at sufficient risk to require therapy. 


For a Brief Summary of Prescribing Information, please see last page of this advertisement. 





New long-term date 





Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 

Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment.* 



















T 
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E 
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Time 0 6 12 18 24 30 36 months 
nt 1985 1103 830 442 318 165 18 
mean 277 19.7 19.6 19.5 19.4 18.8 18.8 


‘All patients did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 












Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 


In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 





Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


y TIMOPTIC Placebo 
(n=1896) (n=82) 


d 


Y 
x 
Q z 
3 9 
v 
Ss S 
T 2 
< = 
= 2 
2 a 
a 


x 
Ô 
g 
§ 
£ 





65.5 69.5 19.1 18.3 10.9 9.8 8.6 7.3 7.7 24 11.6 49 .15.1 9:8 7.4 3.7 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 





up to six years with evaluations at three- to four-month intervals 











reconfirm your experience 













Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 





*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term contro 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 
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There’s no substitute for 


Timootic 


(TIMOLOL MALEATE! MSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or witha history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia: 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock: 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first Sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.9., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA , IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However. if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

lf necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE) 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
Subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angl 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little or no effe 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, 
should be used with a miotic and not alone 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonge 
therapy has been reported in some patients. However, in one long-term study in which 96 patients hav 
been followed for at least 3 years, no significant difference in mean intraocular pressure has bee 
observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resultin 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patient 
receiving Catecholamine-depleting drugs such as reserpine, because of possible additive effects and th 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postur; 
hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTH 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distu 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministré 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists ma 
have additive effects in prolonging atrioventricular conduction time ; 
Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should b 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus 
Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account th 
impor tance of the drug to the mother 
Pediatric Use: Safety and effectiveness in children have not been established by adequate an 
well-controlled studies 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTI! 
topically in studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis, Impairment of Fertility: \n a two-year oral Study of timolol maleate in rats 
there was a Statistically significant (P50.05) increase in the incidence of adrenal pheochromocytomas i 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Simila 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximur 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significar 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyp 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase i 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serur 
prolactin which occurred in female mice administered timolol at 500 mg, kg, but not at doses of 5 or 5! 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated wit! 
administration of several other therapeutic agents which elevate serum prolactin, but no correlatio 
between serum prolactin levels and mammary tumors has been established in man. Furthermore. in adu 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximun 
recommended human oral dosage, there were no Clinically meaningful changes in serum prolactin 

There was a statistically significant increase (PS0.05) in the overall incidence of neoplasms in femal 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic potential wher 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and i 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(P0.05) of revertants observed with tester strain TA100 (in seven replicate assays) but not in tht 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationshi 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at dose: 
up to 150 times the maximum recommended human oral dose 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adversi 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 o 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria diabetics (see WARNINGS) 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 


accident, cerebral ischemia, 
congestive heart failure, 


(predominantly in patients 
with preexisting 


irritation, including conjunctivitis, 
blepharitis, keratitis, blepharop- 

palpitation, cardiac arrest bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 

Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC Cases), diplopia, ptosis 

Dizziness, depression, 

increase in signs and symp- 

toms of myasthenia gravis. 


Causal Relationship Unknown: The following adverse effects have been reported and a caus# 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovasculas 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatrie 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness. somnc 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses. Aphakic cystoid macular edem: 
Urogenital. Retroperitoneal fibrosis, impotence 

The following additional adverse effects have been reported in clinical experience with oral timole 
maleate, and may be considered potential effects of ophthalmic timolo! maleate Body as a Whok 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary eden 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening @ 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation: Digestiv 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpur 
Endocrine. hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweatin 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertig 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration: Respite 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urinatic 
difficulties 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with oth 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleat 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyte 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acum 
reversible syndrome characterized by disorientation for time and place, short-term memory lOS% 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometric 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respirato 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otit 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. Tr 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Bow 
are available in S-mL, 10-mL and 15-mL plastic OCUMETER" ophthalmic dispensers with a controlle 
drop tip 

Storage: Protect from light. Store at room temperature. 


M 5 D *The maximum recommended single oral dose is 30 mg of timolol 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg. 
For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information. 
HARP Merck Sharp & Dohme, Division of Merck & Co., INC., 


S 
DOHME west Point, PA 19486. 
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Crafted 


| Surgeon's 


Ophthalmology today has the magnificent 
sbsession of improving the quality of vision. To 
-chieve that objective, as an ophthalmic surgeon, you 
trive for excellence and precision in surgery. 

At ASCON, we realize your responsibility and help 
ou achieve your goal— by striving for the same 
xcellence and precision in the instruments we 
manufacture. Our craftsmen, with many years of 
intense training and expertise, hand craft each 
astrument individually. All our instruments are 


subject to various performance tests during and after 
the manufacturing process to ensure consistency. 

Whatever your area of special interest may be in 
ophthalmology, ASCON offers you a choice of 
precision instruments that meet your requirements. 
We will take into consideration your individual needs 
and welcome your thoughts on new instrumentation. 

At ASCON, we believe in PRECISION AND 
CONSISTENCY. 


Call or write for our brochure 


™ 


SCOT 


Today’s Precision... 


Tomorrow’s Vision’ 


Ascon Medical Instruments, LTD. 
825 N. Cass Avenue, Westmont, IL 60559 Call In Illinois (312) 986-8032 
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Healon’ sodium hyaluronate 
Unsurpassed Protection 





of Tissues and Cells 


Reduces endothelial 
cell loss during 
phacoemulsification 


Numerous studies,'° in- 
cluding a recent investiga- 


tion by R.M. Sinskey, MD, 
show that Healon® reduces 


corneal endothelial cell 
loss during phacoemulsi- 
fication. It has been sug- 
gested that Healon® 
offers this protection by 
(1) providing a deep 
anterior chamber at the 
time the ultrasound tip is 
introduced,” (2) remain- 
ing on the endothelium 

in a thin layer during 
irrigation-aspiration,” and 
(3) absorbing the mechan- 
ical impact of fluids, 
particles or devices.* 


Shields corneal 
endothelium from 
mechanical trauma 
during nucleus 
expression 


Instilling Healon® into the 
anterior chamber prior to 
nucleus expression has 
been shown to signifi- 
cantly reduce corneal 
endothelial cell loss and 








corneal thickening.°° As 
J.J. Alpar, MD, noted in 
his comparative trial of 
Healon®, serum and air, 
‘... Healon®, acting as a 
cushion against surgically 
induced endothelial dam- 
age, significantly reduced 
cell losses and corneal 
[thickening]. "> 





Protects during 
IOL implantation 


Healon® may be used in 
several ways to protect 
tissues and cells during 
IOL implantation. Refill- 
ing the anterior chamber 
with Healon® after cata- 
ract extraction helps 
deepen the chamber and 
thereby provides the sur- 
geon with greater manip- 
ulative freedom.’ Placing 
a drop of Healon® on the 
front surface of the lens 
allows it to slide easily 
into the anterior chamber 
and avoid endothelial 
contact.” It was con- 
cluded in a recent 4-year 
trial where 500 patients 
received Healon® in 
ECCE with IOL implan- 
tation that “. . . Healon® 
should always be 
available in ophthalmic 
operating rooms. * 


Maintains space and 
moves tissues 


Healon® is known for 

its ability to create and 
maintain a deep anterior 
chamber, which facilitates 
procedures such as an- 
terior capsulectomy. Re- 
cently Healon® has been 
shown to improve the 
ease with which IOLs can 
be implanted, particularly 
during capsular bag im- 
plantation. For example, 
Bourne et al reported, 
“We use [Healon®] rou- 
tinely. . . to separate the 
posterior lens capsule 
from the anterior capsular 
flaps, facilitating place- 
ment of a posterior cham- 
ber lens implant within 
the capsular bag.” 


The standard for 
viscosurgery 


Healon® — the nonin- 
flammatory, high molecu- 
lar weight, viscoelastic 
preparation of sodium 
hyaluronate — meets the 
criteria specified by E.A. 
Balazs, MD.* By main- 
taining space, protecting 
tissues and cells and mov- 
ing tissues, Healon® 
brings the surgeon closer 
to the ultimate goal: the 
attainment of surgical 
perfection. 


Special note: The proven 
advantages of Healon® 
can now be utilized in 
every step of IOL surgery 
through the availability 

of the innovative 
ViscoLens ™ Series — 

a 0.75 ml syringe of 
Healon® and a high-quality 
Pharmacia IOL in a single 
cost-effective package. 


Healon® is a registered trademark 
and ViscoLens™ is a trademark of 
Pharmacia Inc. 


See next page for product information. 
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| HEALONS (Sodium Hyaluronate) 
~ Summary of Product information 


. Uses: 
_ HEALON® is indicated for use as a surgical aid in cataract extraction (ntva- and extracapsuian), IOL implantation. 
-comeal transplant, glaucoma filtration and retinal attachment surgery 
in surgical procedures in the anterior segment of the eye. instillation of HEALON® serves to maintain a deep 
-anterior chamber during surgery, allowing for efficient manipulation with less trauma to the corneal endothelium 
and other surrounding tissues. 

Furthermore, its viscoelasticity helps to push back the vitreous face and prevent formation of a postoperative 
flat chamber. 

In posterior segment surgery, HEALON® serves as a surgical aid fo gently separate, maneuver and hold fissues. 
HEALON® creates a clear field of vision thereby facilitating intra- and postoperative inspection of the retina and 
photocoagulation. 

Contraindications: 

At present there are no known contraindications to the use of HEALON™ when used as recommended 
Precautions: 

Those normally associated with the surgical procedure being performed 

Overfilling the anterior or posterior segment of the eye with HEALON® may cause increased intraacular pres- 
Sure, glaucoma or other ocular damage. 

Postoperative intraocular pressure may also be elevated as a result of preexisting glaucoma. compromised gut- 
flow, and by operative procedures and sequelae thereto, including enzymatic zonulysis, absence of an iridectomy, 
trauma to filtration structures, and by blood and lenticular remnants in the anterior chamber Since the exact role of 
these factors is difficull to predict in any individual case. the following precautians are recommended 


~~ Don't overfill the eye chamber with HEALON® (except in glaucoma surgery) 

~~ in posterior segment procedures in aphakic diabetic patients. special care should be exercised to avoid using 
large amounts of HEALON® 

~~ Remove some of the HEALON® by irrigation and/or aspiration at the close of Surgery (except it glaucoma 
surgery). 

~~ Carefully monitor intraocular pressure, especially during the immediate postoperative penod. if significant 
rises are observed, treat with appropriate therapy, 


Care should be taken to avoid trapping air bubbles behind HEALON® 

Because HEALON® is a highly puritied fraction extracted trom avian tissues and is known to contain minute 
amounts of protein, the physician should be aware of potential risks of the type thal can occur with the injection of 
any biological material 

Because af reports of an occasional release of minute rubber particles, presumably torneg when the diaphragm 
is punctured. the physician should be aware of this potential problem. Express a small amount of HEALON® from 
the syringe prior to use, and carefully examine the remainder as it is injected 

Avoid reuse of cannulas. I! reuse becomes necessary, rinse cannula thoroughly with sterile distilled water 

Use only if solution is clear 
Adverse Reactions: 
HEALON® is extremely well tolerated affer injection into humar eyes A transient rise of intraocular pressure post- 
operatively has been reported in some casey 

in posterior segment surgery, intraocular pressure rises have been reported in some patients. especially in 
aphakic diabetics. after injection of large amounts of HEALON® 

Rarely, postoperative inflammatory reactions (iritis, hypopyon} as well as incidents ot corneal edema and cor- 
neal decompensation have been reported. Their relationship to HEALON® has not been established 
How Supplied: 
HEALON® is a sterile. nonpyrogenic. viscoelastic preparation supplied in disposable glass syringes. delivering 
2.0 ml. 6.75 mi or 0.4 mi sodium hyaluronate (10 mg/ml) dissolved in physiological sodium chioride-phosphate 
buffer (pH 7.0-7.5). Each mi of HEALON® contains 10 mg of sodium hyaluronate. 8.5 mg of sadium chloride. 
0.28 rag of disodium hydrogen phosphate dihydrate, 0.04 mg of sodium dihydrogen phosphate hydrate and 
Qa water for injection U.5.P HEALON® syringes are terminally sterilized and aseptically packaged 

Relrigerated HEALON® should be allowed to attain room temperature (approximately 30 minutes} prior to use 

Por intraocular use. 


Store at 2-8°C 
Protect from freezing. 
Protect from light, 


Caution: 
Federal law restricts this device to sale by or an the order of a physician 


Manuiactured by: Pharmacia AB. Uppsala. Sweden 
For: Pharmacia Laboratories, 
Division of Pharmacia inc.. Piscataway, New Jersey 08854 


Revised: October 1984 
HEALON® is covered by US. patent 4.141.973, 1979 
Copyright © 1984, Pharmacia inc AH rights reserved 


Pharmacia lOLs 
Caution: Investigational device limited by Federal 


References: 
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& Sons, 1983, pp 59-68. 
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CANADIAN IMPLANT ASSOCIATION 
TWELFTH ANNUAL MEETING 
QUEEN ELIZABETH HOTEL 
June 27, 28, 1986 


THEMES 
Computers in Ophthalmology 
Pathology and Immunology of Lens implantation 
Epikeratophakia, 2nd Hydrogel implantation 
Radial Keratotomy for Myopia and Astigmatism 
Endocapsular Cataract Surgery 


INVITED SPEAKERS 
Dr. David Apple -— Salt Lake City 
Dr. S. N. Fyodorov -— USSR 
Dr. Miles Friedlander — New Orleans 
Dr. Miles Galin —- New York 
Dr. Donald Sanders — Chicago 
Dr. W. E. S. Connolly — Montreal 
Dr. David Schanzlin —- Los Angeles 
Dr. Reimer Wolter — Detroit 
Dr. Graham Barrett — Australia 
Dr. Emanuel Rosen — England 


FOR INFORMATION CONTACT: 
Dr. Marvin L. Kwitko, 
Program Chairman, 


5591 Cote des Neiges Road, 
Montreal, Quebec, Canada H3T 1Y8. 


Physicians $150.00 
(after June 1) $200.00 
EXTRACAPSULAR Course $75.00 
YAG LASER Course $75.00 
Nurses $25.00 
Residents — (With letter from $50.00 


Chief of Service) 





DECEMBER 27, 28, 29, 1986 
FLORIDA WINTER WORKSHOP 


FOURTH ANNUAL MEETING 
Sponsored by the 


PANAMERICAN IMPLANT ASSOCIATION 
will be heid at the 


MARRIOTT HARBOUR BEACH HOTEL 
3030 Holiday Drive 
FORT LAUDERDALE, FLORIDA, 33316 


RADIAL KERATOTOMY: 
Dr. Marvin Kwitko, Montreal, Dr. James Hayes, Atlanta, 
Dr. Leeds Katzen, Baltimore, Dr. Robert Welsh, Miami, 
Dr. Alberto Saldarriaga, Colombia. 


EXTRACAPSULAR SURGERY: 
Dr. Robert Welsh, Miami, Dr. J. S. Pannu, Fort Lauderdale, 
Dr. Lewis Dan, Miami, Dr. Eduardo Arenas, Colombia, 
Dr. Stanisloa Aronowicz, Venezuela, Dr. Jean Paul Demers, 
Montreal, Or. Frank Weinstock, Canton, Dr. Marvin Kwitko, Dr. 
Charles Bechert, Ft. Lauderdale, Dr. David Singer, Miami. 


LIVE SURGERY: 
Extracapsular, R. K. and micropigmentation live demonstrations. 


WET LABORATORIES (Optional): 
Radial Keratotomy Wet Laboratory. 
Diamond knive, pachymeters and markers provided. 
Eyelash Micropigmentation Wet Laboratory. 
Instruments provided. 


FREE PAPERS: 
Registered participants are invited to present free papers. 
FOR INFORMATION CONTACT: 
Dr. Marvin L. Kwitko, 
Pan American implant Association, 
5591 Cote des Neiges Road, 
Montreal, Quebec, Canada H3T 1Y8, 
Phone: 1-514-735-1133. 


REGISTRATION FEE: $175.00 
After November 30 $200.00 


Radial Keratotomy Wet Laboratory $500.00 (Optional). 
Eyelash micropigmentation Wet Laboratory $250.00 (Optional). 
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The visionaries 
who first implanted 
UV400° ultraviolet 
absorbing lenses 
have won approval. 


ORC salutes you and 
your foresight. 


Thanks to you, the UV31 and UV40 Posterior 
Chamber Lenses by Optical Radiation Corporation 
are the first chemically bound UV absorbing intra- 
ocular lenses to receive FDA pre-market approval. 
The UV31 Modified J-Loop and UV40 C-Loop lenses, 
demonstrated to be safe and effective, are available in 
a total of twenty styles. For more information, please 
call Optical Radiation Corporation: Nationwide 

800 423 1887, in California 800 821 8754. 


UV31 and UV40 by ORC 


rN 
à I9 Optical Radiation Corporation 











ORC STYLE UV MODIFIED -LOOP AND UV40 C-LOOP POSTERIOR CHAMBER 
LENSES 
For the replacement of the human tens in the visual correction af aphakia. 


ORC Style UVI ORC Style UV40 
UVAIA UV3IBZ  UYZIK UVSEKS UVa0A2 
UV3IAL — -EV3IB4  UV3IKZ WHL UV4QA? 
UV3IAZ = UVEEC2  UYMKA  UNGILA UVa0Ad 
UVA = USSIOH  UVMKG  BY3ILG UVa0A9 
INDICATIONS: ORC Style UYSE LV Absorbing Modified | Loopand EYO UY Absorb- 


ing C-Loop Posterior Chamber Lenses can be used for primary implantation i 
patients 00 years of age or over where a cataractous lens has heen removed by extra- 
capsular extraction methods. 

CAUTION: Patients with any of the followingeonitions tmay not be suitable candi- 
dates for an intraocular lens because the teng may exacerbate an existing condition 
OF May interfere with diagnosis or treatment of a condition ar may pose an unreg 
sonable risk to the patients eyesight: |, Congenital bilateral cataracts. 2. Recurrent 
anterior or posterior segment inflammation of unknown etiology. § Patients in 
whorn the intraocular lens may interfere with the ability to observe, diagnose, or 
(real posterior segmen diseases. 4, Surgical difficulties at the time of cataract 
extraction which might imeresse the potential far COMPUCALONS, eg Persistent 
tieeding, significant inis damage. uncontrollable pasiive pressure or significant 
Vitreous protapse or loss, 3 Patients with only onveye with potentially good vision. 
6. Medically uncontroliable glaucoma. 7. Corneal endeahetial dystrophy. 8 Pro- 
liferative diabetic retinegathy 

The effectiveness of this lens in reducing the incidence of retinal disorders has not 
heen established, 

CONTRAINDICATIONS: The safety and effectiveness of the lenses has nat been 
established for secondary implantation nor for muracapsular Cataract extraction 
methods 


NOTE: implantation of the tenses should not be performed in patients I8 years of 
age and under 


WARNINGS: |. As with any surgical procedure. there is risk involved Potential cam. 
plications accompanying cataract or implant Surgery may inchude, but are not He 
ites! to, the following: Jers dislocation, manifestations af inflammation, cornea! 
endothelial damage, infection (endophthalmitis), retinal detachment. vitritis 
cystoid macular edema. corneal edema, pupillary or cyclitic membrane, iris pro: 
lapse, hypopyon. and transient or persistent #aucoma. 2. The long-term effects of 
intraocular lens implants have not been determined. Therefore, physicians should 
conting te monitor implant patients postoperatively ona regular basis. 3. Patients 
with preoperative problems such as corneal endothelial disease, abnormal cornea, 
macular degeneration. glaucoma, and chronic drug mosis, may not achieve the 
visual acuity of patients without such problems. The physician must determine the 
benefits to be derived from fens implantation when such conditions exist. 4 
Patients whoexperience postoperative Complications such as macular edema, iritis, 
corneal edema, vitriti retinal detachment, and lens dislocation mae experience 
poorer visual outcome. $. The safety and effectiveness of this lenis if placed in the 
anterior chamber has nol beer: established. implantation of posterior chamber 
lenses within the anterior chamber have been shown in some cases to be ufisafe, 
Such implantations should take place only under an investigational protocol 
approved by the FDA. 6. The need for a secondary iridectoniy for popillary block 
may be prevented by one or more iridectomies at the time of IOL implantation 
PRECAUTIONS: |. Do not resteritize these intraocular lenges by any method. 2. Do 
not store lenses at temperatures over 49°C {EAF}. 4, Use aol sterile intraocular 
irrigating sulutions, eg balanced salt or mortal saline solution, te rinse and/or 
Soak lenses. 4. A high level of surgical skill ig required for intraocular fens implanta 
tion. A surgeon should have observed and/or assisted on numerous surgical implan- 
tations, and successfully completed one or more courses on intraocular fens 
implantation before attempting to implant intraocular lenses: 

CLUNICAL STUDY RESULTS: The clinical study of ORC Style UVSI provided the data 
which was used to determine that ORC Style UVS and UV40 LV absorbing Posterior 
Chamber Lenses were safe and effective devices tor the visual correction of aphakia 
iN patients 60 years of age or over. 


VISUAL ACUITY: Postoperative visual acuity (12 months or tonger following iens 
implantation) is presented in Table | “Pre-existing ocular problems can diminish 
expected visual outcume. This becomes more Stalisticaily significant in the older 
age group, ie 7G plus years of age where the pre-existing conditions are more previ 
lent. Patients who experienced surgical problems at the ute of cataract surgery 
achieved an equivalent visual outcome as compared to those not eXPeTiONcinip Sur 
gical problems, 

TABLE |: Best visual acuity * of patients in ORC Style UV 31 Core Cohort (n=450) 
One year postoperative visual acuity 





Worse 
20/48 ar HILHES 28i O e than 
Age no Retter 20/80 20/100 A200 20/200 
69 30 46192.0%) 6G) [$ 5 {2.0%} 
60-69 116 IURGI G TGT %)} ü p G 
70-74 200 1894. 5%} 964.5%} G Ğ 21.0%) 
go Y0 84.4%) HLI) LLI% iLi) tii) 


“Patents with macular degenersion or Pre-existing ocuk pathology have been excluded 
COMPLICATIONS: Eleven complications following cataract extraction and/or 
intravcular lens implantation have been identified by the Pood ari Drug Admin: 
istration as potentially sight-threstening. The rate of these complicalions ane year 
pastoperalively is shown below. 

Cumulative and persistent potentially sight-threateni ng complications in ORC 
Style UVI Core Cohortin = 531} 


Cumulative lngidence ai 

Complication i incidence{ W} Months Hi J4 {%4} 
Hyphema GR i} 
Macular Edema i8 ag 
Pupillary Block i a 
Secondary Glaucoma LS ü 
Cyelitic Membrane 8 ġ 
Vitritis 646 i 
Endophthalmitis 2 0 
Retinal Detachment a ü 
Persistent Corneal 

Edema N/A a2 
Persistent iritis NA 42 
Lens Dislocation § i 


One hundred seventy four (32.8% } patients experienced one or more of 
these complications: however, these complications occurred early in the 
postoperative tine frame and appear to be associated with the cataract 
extraction procedure. 

ADVERSE REACTIONS: Adverse reactions were reported at the following 
rates for the ORC Combined Cohort Clinical Study: 


Adverse Reactions (ORC Style GYRI Core Cohort Incidence (% } 
aa katedr bedstead elated obec abe dates? Pasties bcd Mikel 
Hypopyon 06 
intraocular Infection ü 

Acute Corneal Decompensation 9 

Secondary Surgical Imer vention a 

Other Adverse Reaction ğ 


As of June 30, 1985, the overall incidence of adverse reactions for the cam 
bined core and adjunct patient population was (G04 % (36 out of 74,162 
unplants). 

CAUTION; Federal Law restricts this device to sale by or on the order of a 
physician. 

Optical Radiation Corporation, Azusa, CA 91702 
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Second Course 
SILICONE OIL IN VITREORETINAL 
SURGERY 
October 9-11, 1986 
Eye Hospital | Rotterdam 


This course is designed for the experienced vitreoretinal 
surgeon. Indications, principles, techniques and compli- 
cations in the use of silicone oil in vitreoretinal surgery 
will be presented. Ample time for discussion will be pro- 
vided. 





Guest Faculty Rotterdam Faculty 
Klaus Heimann, M.D. Relja Zivojnovié, M.D. 
John D. Scott, M.D. Diane Mertens, M.D. 

Brooks W.McCuenll,M.D. Ed Peperkamp, M.D. 


Limited Registration 


Location: Museum Boymans-van Beuningen 
Fee: Dfl. 450,- 

Contact: Dorine Verhoeven (course secretary) 
Eye Hospital Rotterdam 
Schiedamsevest 180 

3000 LM Rotterdam 

The Netherlands 





AUSTRALIA/TAHITI/U.S.A. 
OPHTHALMIC, OCULOPLASTIC 
& FACIAL SURGERY CONGRESS 


JUNE 26 - JULY 11, 1986 








SYDNEY, ALICE SPRINGS, 
AYERS ROCK, BRISBANE, TAHITI 








PIERRE GUIBOR, M.D. FRANK ENGLISH, M.D. 
CHAIRMAN. U.S.A. CHAIRMAN, AUSTRALIA 





REGISTRATION: $350 





FOR MEETING INFORMATION, CALL: 
THE INTERNATIONAL OCULOPLASTIC SOCIETY, INC. 
(800) 223-4500, (212) 734-1010 
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AUTO 
VISUAL FIELD 
TESTING 


by David E. Silverstone, MD and Joy Hirsch, PhD, 
Yale University School of Medicine, New Haven 


New technologies in automated visual field testing are 
aa, allowing for more detailed data and more sophisticated 
eee m analysis than ever before. This new book will help you to 


teenie bee & 
CE ae E 


iE a ico: a: Om use this extended—and more complicated—~data to your 
cae Meee patients best advantage. 


C E SEE E a 








ve r eatre ywo- 


Be eee 


tess 














ieu HET E HHO ERR aa od: | ipa: 


vend ve - 
‘ * tie : s 
E EO Bes enccccesesseccercnguans ae See E E >. FEAT URES 
eee es ‘ 
Be ogee alta BAP Rsee eee eevee eeeneesees seas 
OER EN wkn an eae = $ : 





k eee ee E i z > Su , f E 
srirEITES e k © Discusses scientific and clinical aspects of hardware 
PERTE iT cr o and software design 


, bitetehdtu hp cELLELEnererererie tT 
+ 


@ Catalogs the appearance of major types of visual field 
defects as shown by various field reports 


è Shows how to interpret results, including tests for 


PEON AO e 28 68 64 O rn l * ME * 
ce pi jinni BRER n reliability and response bias 
eae CE | ee ee ee Oe ee 


Seberscticsscce;.cecerenessammesscereseeege™ Pubi. May 1986, 384 pp. (approx.), illus., hardcover, AQ500-7, 


eee vere aw & 


+e eee 


‘te s t ey žb a tee Ff 
eee een he te ee we 
Pires oR ihe. ee a a a 


i i _ rh @ ee eRe ee wo 


EOF E E eC a oe ee 


INTRAVITREAL SURGERY 


Principles and Practice 
by Gholam A. Peyman, MD and Joel A. Schulman, MD 


Here is a magnificent and complete volume on noninvasive Nd:YAG photodisruption...endolaser 
anatomy, physiology, and pathology of the vitreous. photocoagulation...internal drainage of subretinal 
Techniques of intravitreal surgery, including fluid...the use of silicone in cases of proliferative 
instrumentation, are described in detail accompanied = vitreoretinopathy. Special attention is paid to 
by explicit step-by-step illustrations. You'll find intravitreal drug therapy, including its use in treating 
detailed information on new methods including: endophthalmitis. 


1985 (Dec.), 480pp., illus., hardcover, A4319-8, $125.00 
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Please send the following on 30-day approval: Charge to: C] MasterCard L] VISA 
(_] Automated Visual Field Testing by Silverstone and Hirsch, Acct. No. 
A0500-7, $49.95 (approx.) Exp. Date 
(} Intravitreal Surgery by Peyman and Schulman, A4319-8, Signature 
$125.00 | 
[L] Payment enclosed, (Please include appropriate state sales tax.) NAME 
[1 Bill me later. 
ae subject to change, Offer valid in the United States, its territories, and possessions ADDRESS 
as CITY/STATE/ZIP 
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25 5 Van Zant Street, East Norwalk, Connecticut 06855 AJO 5/86 AMA625-4 
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For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 82 X 11-inch 
heavy white paper with a 12-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 





INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JouRNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 
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top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6%2 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 
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Proofs 

The submitting author is provided with a 
copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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Digital B. The only syster 


CooperVision’s new Digital B™ 
Scanning System brings the depend- 
ability, performance and flexibility of 
high speed digital electronics to oph- 
thalmic ultrasound instrumentation. 

Imaging is vastly improved by 
the ability of the Digital B™ to display 
scans in 64 shades of gray. This 
feature, plus a foot-controlled freeze 
7 apability, assists in tissue 

| diagnosis. 


In addition, there is a unique 
Image Enhance feature that modifies 
the already high resolution image 
to provide greater contrast for even 
more accurate identification and 
evaluation of pathology. And, with 
the electronic caliper feature, it’s 
simple to measure pathologies in the 
eye and track their progress. 

Another key feature is the ability 
to zoom in or out, even in the freeze 


frame mode. Patient identificatior 
improved, too. With the Digital B 
keyboard, you just type in the pati 
information which then appears a 
part of the display. 

There's also a video output jac 
to which you can attach a VCR foi 
permanent records of the patient's 


scan. This allows you to review 


r the examination, no 
just as a static freeze frame but — 
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 INTERNATIO NAL VITREORETINAL 
SURGERY SYMPOSIUM 
= JANUARY 10-17, 1987 
SPONSORED BY: AIN SHAMS UNIVERSITY 
CAIRO, EGYPT 


Eight Days Visiting the Cradle of Man’s Oldest Civilization Including a Five Day Nile Cruise with an Internationally 
Acclaimed Faculty. 


Course Director: Omar Rashed, MD — Cairo, Egypt 
Scientific Program: Brooks W. McCuen, MD — Durham, North Carolina 


Faculty: 
Mohamed Ibrahim Abdulla, MD-—Cairo, Egypt Robert Machemer, MD-—Durham, North Carolina 
George Blankenship, MD-——Miami, Florida Ronald Michels, MD-—Baltimore, Maryland 
Eugene DeJuan, Jr., MD-—Durham, North Carolina John Scott, MD-——Campbridge, England 
H. MacKenzie Freeman, MD-—~Boston, Massachusetts Abdel-Latif Siam, MD-—Cairo, Egypt 
Michel Gonvers, MD-—Lausanne, Switzerland Yasuo Tano, MD-—Osaka, Japan 
Wafik Hefni, MD-—Cairo, Egypt Michael Trese, MD-—~Royal Oak, Michigan 
Mahmoud Hamdi Ibrahim, MD—-Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 


REGISTRATION LIMITED! REGISTRATION FEE: $500 SPOUSE/GUEST FEE: $200 


FOR MORE INFORMATION CONTACT: 
Omar Rashed, MD, 54 El-Thawva St., Heliopolis, Cairo, Egypt 
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INTERNATIONAL SYMPOSIUM 
OF RETINA AND VITREOUS 


SPONSORED BY 
The Brazilian Society of Retina and Vitreous 
The Brazilian Society of Ophthalmology 
and instituto de Olhos de Goiânia 


Goiânia - August, 28-30, 1986 
INVITED SPEAKERS: 


- C. L. SCHEPENS, M.D. 
- H. Mackenzie FREEMAN, M.D. 
- C. L. TREMPE, M.D. 
‘GOIANIA - A. JALKH, M.D. 
- J. THOMAS, M.D. 
- C. D. BELCHER, M.D. 


The Meeting will be Clinically Oriented 
with Presentations and Panels Dealing 
with Problems Frequently Encountered in Practice. 





For information Contact: 
SIMULTANEOUS TRANSLATION Marcos P., Ávila, M.D. 


WILL BE AVAILABLE Symposium Director 
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DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
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E£] Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 


be taken if this occurs. DOSAGE AND 
ADMINISTRATION: Apply the ointment ie Burroughs Wellcome Co. 
every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 


ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 
of 1⁄8 oz. with ophthalmic tip. 











Which Haag-Streit | 
instruments would 
you like to have 





serviced? 
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Original Slit Lamp 900 


if you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 


=== == 5555-5 
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Comments as to functioning of instruments : l 





Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S, facility is stocked with a quar- 
ter of a milhon dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From June through August 1986, we will 
be making service calls in Idaho, Montana, 
Wyoming, North Dakota, South Dakota, 
Nebraska, Utah and Colorado. If you would 
like a service call, please reply by June 
10, 1986. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don’t own Haag-Streit instru- 
ments, isn’t it time you did?) 








HAAG STREI 


7, Industrial Park 
(201) 445-1110 
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Waldwick, N.J. 07463 U.S.A. 





The search for better visual 
research systems knows no end 


Introducing a complete 
Ikegami—the worlc 


HIGH-RESOLUTION COMPACT AND 

COLOR CAMERA ULTRA-COMPACT 

SYSTEMS COLOR CAMERA 
SYSTEMS 


If you've never heard the name Ikegami, you're in for a 
leasant surprise. Introducing, Ikegami’s full line of medical 


ideo imaging systems, designed to meet the growing 
aging needs of surgeons, researchers and educators. 


ully integrated, highest quality video imaging systems for 


nicrosurgery, general surgery, research microscopy and 
eaching, are here at last. 


Suddenly...dramatically...every subtle detail of a 0101025 
iure, Or any image visible through a microscope, springs to 


e on monitor screens, to be recorded 
s necessary on videotape or hard- 
opy. Your findings and techniques can 
e visually shared and documented 


mea ca nceo i imaging systems from 
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ULTRA-HIGH AND 
HIGH-RESOLUTION 
BLACK-AND-WHITE 
SYSTEMS 
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A COMPLETE LINE OF 
HIGHEST-PERFORMANCE 


COLOR AND BLACK-AND- 


WHITE MONITORS 


sra systems. 


AUTOMATED ADAPTERS 
AND ATTACHMENTS 

TO FIT YOUR 

IMAGING NEEDS 


| with the highest performance quality available. 
Only Ikegami, the recognized world leader in the profes- 


| sional broadcast industry, offers you a complete family of 


products and systems for all your medical video needs. Plus 
| all Ikegami medical video systems combine technical 


superiority with ease-of-operation, total flexibility, mainte- 


nance-free engineering and a complete line of automatic 
| adapters and attachments to allow your system to grow 
| with each and every specific requirement. 


See our complete video imaging 
line for yourself. It has the answers for 
all your new beginnings. 


For more information, call Ikegami Electronics (USA), at (201) 368-9174, or write: 
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clear the field 


of most ocular 
pathogens. 


(including pseudomonas) 













Genoptic’ , 


Vtamicin sulfate, U.S 





FEK 


; aay 
(gentamicin sulfate, UJS. P. 3 mg/ml) 
equivalent to 3 mg/ml gentamicin 
Liquifilm® sterile ophthalmic solution 


For surgical and in-office conditions, where a 
broad spectrum antibiotic is\indicated,\the activity 
of Genoptic is comparable to that of tobramycin, ) 
but at a lower cost? 


And the unique Liquifilm® (polyvinyl alcohol) 
1⁄4% vehicle soothes and cools while enhancing 


drug contact time. 
*Based on average wholesale prices, November, 1985. 


INDICATIONS AND USAGE Genoptic Liquifilm sterile ophthalmic solution is indicated in the topical treatment of infections of the external eye 
and its adnexa caused by susceptible bacteria. Such infections include conjunctivitis, keratitis and keratoconjunctivitis, corneal ulcers, blephariti: 
and blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. CONTRAINDICATIONS This product is contraindicated in patients witi 
known hypersensitivities to any of its components. WARNINGS Genoptic Liquifilm is not for injection. It should never be injected subconjunc 
tivally, nor should it be introduced directly into the anterior chamber of the eye. PRECAUTIONS General: Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible microorganisms, such as fungi. Should this occur, or if irritation or hypersensitivity to any componen! 
of the drug develops, discontinue use of the preparation and institute appropriate eng Carcinogenesis, mutagenesis, impairment of fertility: 
There are no published carcinogenicity or impairment of fertility studies on gentamicin. ry ey results have been reported on the mutagenicity 
of aminoglycoside antibiotics. Pregnancy Category C: Animal reproduction studies have not been conducted with gentamicin. It is also not knowt 
whether gentamicin can cause fetal harm when administered to a t woman or can affect reproduction capacity. Gentamicin should be giver 
to a pregnant woman only if clearly needed. ADVERSE REACTIONS Transient irritation has been reported with the use of topical ophthalmic 
gentamicin sulfate. 

Allergan Pharmaceuticals, Inc., Irvine, CA 92713 © 1985 Allergan Pharmaceuticals, Inc. 
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Michael A. Kass, M.D., David W. Meltzer, M.D., Mae Gordon, Ph.D., 
Dorothy Cooper, M.S.N., and Jonathan Goldberg, M.A. 


Using an unobtrusive eyedrop medication 
monitor, we measured compliance with topi- 
cal pilocarpine treatment in a sample of 184 
patients. The eyedrop monitor recorded elec- 
tronically the date and time of each pilocar- 
pine administration over a four- to six-week 
period. The subjects administered a mean 
+ §.D. of 76.0% + 24.3% of the prescribed 
pilocarpine doses. Eleven patients (6%) took 
less than one quarter and 28 patients (15.2%) 
took less than one half of the prescribed ad- 
ministrations. In contrast, when the subjects 
were interviewed they reported taking a mean 
+ S.D. of 97.1% + 5.9% of the prescribed pilo- 
carpine doses. As determined by the monitor, 
45 patients (24.5%) had at least one day per 
month with no administrations of pilocarpine; 
56 subjects (30.4%) compressed the doses dur- 
ing the daytime hours, leaving an interval 
between the night dose and the morning dose 
the next day of 12 hours or more. The rate of 


compliance was significantly higher (P<.0001) 


in the 24-hour period preceding the return 
appointment than in the entire observation 
period. 


FOR MANY YEARS ophthalmologists and other 
health professionals have been concerned that 
patients do not take their antiglaucoma medica- 


Accepted for publication Feb. 19, 1986. 
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tions as prescribed.'™ To evaluate this problem, 
we developed an eyedrop medication monitor 
that electronically records the date and time of 
each drug use.” The monitor was designed to 
resemble commercially available 30-cc eyedrop 
bottles in size, shape, and weight so we could 
record medication use without the subjects’ 
knowledge. We utilized this device to study 
compliance with topical pilocarpine treatment 
in a sample of 184 patients. 


Material and Methods 


The eyedrop medication monitor is a 30-cc 
bottle molded from white, opaque polyethyl- 
ene. After assembly, the bottle contains two 
compartments—an outer compartment that can 
be filled under sterile conditions with any eye- 
drop medication and an inner compartment 
that is hidden from the patient and holds the 
electronic components (Fig. 1). 

The monitor uses commercially available 
large-scale integration, complementary metal 
oxide substrate circuits. A low-frequency crys- 
tal oscillator has its output divided by a multi- 
stage frequency divider, producing a clock fre- 
quency of one pulse every 15 minutes. The 
clock pulses are counted in binary fashion by a 
12-bit counter that addresses a location on a 
4,096-bit random access memory chip. Data can 
be recorded for 1,024 hours, that is, for approx- 
imately six weeks. The monitor is powered by | 
three hearing-aid batteries. The total volume of — 


the electronic components is 7.5 cc and the © 


weight is 7.5 g. 
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Fig. 1 (Kass and associates). Assembled eyedrop 
monitor and its components, including magnet in 
the cap and electronic circuits. 


The monitor records a medication adminis- 
tration when the cap is removed (sensed by a 
magnetically activated reed switch inside the 
bottle and a ring magnet in the bottle cap) and 
the bottle is inverted (sensed by a mercury 
switch). Only one event (medication adminis- 
tration) can be recorded in any 15-minute peri- 
od. If a patient instills several eyedrops within 
a single time period, only one drug administra- 
tion is recorded in the monitor memory. 

Read-out of stored data is accomplished by 
direct interface to a microcomputer. When two 
adjacent memory locations have an event re- 
corded, an editing program ignores the second 
location, preventing eyedrop administrations 
that straddled a time change from being count- 
ed as separate doses. The monitor has been 
described in greater detail elsewhere.” 

From September 1981 to September 1984, 205 
subjects were selected from the private practic- 
es of the full-time faculty of Washington Uni- 
versity and the eye clinic of Barnes Hospital by 
a quota sampling technique. Patients were eli- 
gible for the study if they were 18 years of age 
or older and were being treated with pilocar- 
pine hydrochloride 0.5% to 10% four times 
daily to one or both eyes to decrease intraocular 
pressure. We excluded patients using pilocar- 
pine less frequently or for some other purpose 
(for example, support for an intraocular lens). 
No patient was treated with pilocarpine solely 
to measure compliance. Twenty-three subjects 
commencing pilocarpine treatment used an 
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eyedrop medication monitor; this group was 
referred to as the inception sample. 

Each patient was given an eyedrop medica- 
tion monitor with the appropriate concentra- 
tion of pilocarpine and was instructed to use 
the medication as usual. The patients were 
instructed to use only the dispensed pilocar- 
pine, and not other bottles of pilocarpine in 
their possession. Subjects who routinely used 
two or more bottles (for example, one at home 
and one at work) received the corresponding 
number of monitors. The subjects were given 
follow-up appointments for approximately 30 
days later and were asked to return the moni- 
tors at that time. The patients were not told the 
purpose of the monitor but rather that the 
medication was a “free sample” from an un- 
named pharmaceutical company. The patients 
were further told that it was important to re- 
turn the “free sample” at the next visit because 
the pharmaceutical company would provide 
additional medication to the office or clinic 
when the empty bottles were collected. Each 
subject signed a consent form for a question- 
naire about glaucoma and its treatment that 
would be administered at the time of the next 
appointment. This study and this consent pro- 
cedure were reviewed and approved by the 
Human Studies Committee of Washington Uni- 
versity. 

When the patients returned in approximate- 
ly 30 days, they completed an extensive 
interviewer-administered questionnaire that 
included questions about eyedrop treatment. 
To gain the confidence of the patients, the 
questions were phrased in a nonthreatening 
manner: for example, “Most people are not 
able to take all their drops, the time may be 
inconvenient or the place may be inconvenient, 
Can you give me an idea about how many times 
in the past month you weren’t able to take your 
drops?” Patients were also asked whether any 
unusual event (illness, vacation, changing 
work hours, and the like) had occurred during 
the past month which could have interfered 
with eyedrop administration. 

Upon return, each monitor was tested to 
insure that it was functioning properly. Data 
on compliance were included from 2 a.m. the 
day after the monitor was dispensed through 
1:59 a.m. the day of the return appointment. 
(The only exception to this rule occurred when 
we determined compliance in the eight-hour 
and the 24-hour periods before the return ap- 
pointment.) For the purposes of this study, we 
defined a day as a 24-hour period starting at 2 
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A.M. Compliance was computed as the percent 
of the prescribed pilocarpine doses recorded on 
the monitor. However, when a patient adminis- 
tered five or more doses in a day, only four 
doses were counted toward the percent of pre- 
scribed doses taken. If a monitor was returned 
after the memory’s capacity had been exceed- 
ed, the data collection period was stopped at 
the time the memory ran out. In the rare in- 
stance when a bottle was returned empty of 
pilocarpine, we used the compliance printout 
to determine the end of the data collection 
period. The data printouts were reviewed to 
determine the most common pattern of drug 
administration for each patient, the dose or 
doses most frequently omitted, and the num- 
ber of pilocarpine administrations in the eight- 
hour period and the 24-hour period before the 
return appointment. 

To determine whether the monitor had a 
substantial impact on patient behavior, 35 sub- 
jects were selected randomly at the time of 
study enrollment to complete an additional 
interview during the return visit. They were 
asked specifically about their participation in 
the study, including their feelings and percep- 
tions about returning in 30 days, completing a 
questionnaire, and receiving and using a “free 
sample’’ (monitor). These patients were asked 
specifically why they thought the doctor had 
given them a “free sample” of medication. 


Results 


Of the 205 patients selected for the study, 184 
subjects agreed to participate and provided 
data for this report. Table 1 summarizes our 


TABLE 1 
DISPOSITION OF PATIENTS SELECTED FOR THE 
STUDY 
CATEGORY NO. OF PATIENTS 
Selected for the study l 205 
Completed the study 184 
Refused to participate 3 
ineligible (pilocarpine three times daily) 1 
Used standard pilocarpine bottles during 
monitor period 2 
Lost to follow-up 5 
Monitor malfunction 10 





reasons for excluding the other patients from 
the data analysis. Table 2 summarizes the de- 
mographic characteristics and Table 3 the glau- 
coma status of the subjects in the sample. 
When interviewed, the patients reported that 
they were taking a mean + S.D. of 97.1% 
+ 5.9% of the prescribed pilocarpine doses. No 
patient reported taking less than 50% and only 
two patients (1.1%) reported taking less than 
75% of the prescribed doses (Fig. 2; Table 4). 
The mean + S.D. period of monitor observa- 
tion was 29.5 + 6.4 days (range, seven to 42 
days). Compliance with pilocarpine treatment 
as measured by the monitor was considerably 
lower than that reported during the interview 
(Fig. 2; Table 4). The monitor data indicated 
that the subjects administered a mean + 5.D. 





TABLE 2 
DEMOGRAPHIC CHARACTERISTICS OF THE STUDY 
SAMPLE 
PATIENTS” 

Age (yrs) 

Mean + S.D. 67.0 + 12.1 oe 

Range 26 to 92 — 
Sex 

Male 78 42.4 

Female 106 57.6 
Race 

Biack 74 40.2 

White 109 59.2 

Other 1 0.5 
Marital status 

Married 107 58.2 

Widowed 54 29.3 

Divorced 9 49 

Single 9 4.9 

Missing data 5 2.7 
Education 

Grade school 55 29.9 

High school 62 33.7 

College 48 26.1 

Graduate school 7 3.8 

Missing data 12 6.5 
income per year 

Less than $6,000 41 

$6,000 to $9,999 44 

$10,000 to $19,999 35 

$20,000 to $29,999 23 

$30,000 and above 25 


Missing data 16 

















TABLE 3 
GLAUCOMA STATUS OF THE STUDY SAMPLE 


PATIENTS 
CLINICAL DATA NO. % 

Treatment site 

Clinic 40 21.7 

Private office 144 78.3 
Diagnosis (based on worse eye) 

Primary open-angle glaucoma 131 71.2 

Ocular hypertension 15 8.2 

Angle-closure glaucoma 18 9.8 

Secondary glaucoma 14 7.6 

Pigmentary glaucoma 2 1.1 

Low-tension glaucoma 1 0.5 

Other glaucoma 3 1.6 
Duration of eyedrop treatment (yrs)* 

Mean + S.D. 8.6 + 7.1 — 

Range 0 to 35 — 
Duration of pilocarpine treatment (yrs)* 

Mean + S.D. 49+ 5.2 ~- 

Range 0 to 23 _ 
Visual field status’ 

Normal 35 19.0 

Nasal step 36 19.6 

Paracentral scotoma 33 17,9 

Complete Bjerrum scotoma 19 10.3 

Bjerrum scotoma broken to periphery 22 12.0 

Loss of fixation 15 8.2 

isolated island of vision 24 13.0 
Pilocarpine treatment 

Unilateral 68 36.9 


Bilateral 116 63.0 


*Treatment for glaucoma reported by patients. 

‘In the treated eye in unilateral cases and in the more severely 
affected eye in bilateral cases (modified Armaly-Drance technique 
with the Goldmann perimeter). 


of 76.0% + 24.3% of the prescribed pilocarpine 
doses (range, 0% to 100%). 

Fifty-one patients (27.7%) reported an event 
(illness, vacation, changing work hours) that 
could have altered their daily routine of medi- 
cation administration. The mean + S.D. rate of 
compliance in this group was 72.0% +t 26.7%, 
which was not significantly lower than the rate 
in the remainder of the sample (P = .20, van der 
Waerden test). 

The patients in the inception sample (No. = 
23) administered a mean + S.D. of 64.7% 
+ 33.9% of the prescribed pilocarpine doses. 
This was a lower rate of compliance than the 
remainder of the sample (P = .04, van der 
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PERCENT OF PRESCRIBED DOSES TAKEN 
Fig. 2 (Kass and associates). Distribution of com- 
pliance with topical pilocarpine treatment as report- 


ed by the patients and recorded by the eyedrop 
monitor. 


Waerden test). Four patients (17.4%) in this 
group took less than 10% of the prescribed 
administrations. 

Ninety-seven patients (52.7%) administered 
extra doses of pilocarpine (five or more doses in 
a day) during the observation period. Although 
most patients took extra doses infrequently, 13 
subjects (7.1%) administered extra doses at 
least six days per standard 30-day month. 

The monitor printouts were scanned to as- 
sess whether the patients had administered 
pilocarpine on the day they returned to the 
office or clinic. Of the 117 patients for whom 
this determination could be made, 103 (88%) 
took pilocarpine within eight hours of their 
return appointment. The sample of 117 subjects 
included patients who mistakenly thought they 
had been instructed to withhold pilocarpine on 


TABLE 4 
SUMMARY OF COMPLIANCE BY QUARTILES 


EYEDROP 
% OF PRESCRIBED PATIENT REPORT MONITOR 
DOSES TAKEN NO. % NO. % 
0 to 24.9 0 0 11 6.0 
25 to 49.9 0 0 17 9.2 
50 to 74.9 2 1.1 35 19.0 


75 to 100 182 98.9 121 65.8 
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TABLE 5 
DAYS WITH NO PILOCARPINE ADMINISTRATION* 


PATIENTS 
NO. OF DAYS NO. s 
0 139 75.5 
1 7 3.8 
2 6 3.3 
3 4 2.2 
4 3 1.6 
5 1 0.5 
6 3 1.6 
7 to 13 10 5.4 
14 to 21 4 2.2 
22 to 30 7 3.8 


*Per standardized 30-day month. 


the day of the return appointment. The moni- 
tor printout was also reviewed to determine the 
number of pilocarpine doses taken in the 24 
hours before the office or clinic visit. The pa- 
tients took a mean + S.D. of 87.6% + 27.8% of 
the prescribed doses in that period which was 
significantly higher (P<.0001, paired t-test) 
than the rate of compliance in the same group 
of patients over the entire observation period. 

In addition to recording the number of ad- 
ministrations, the eyedrop monitor permitted 
evaluation of the time between doses. The dis- 
tribution of intervals between doses of pilocar- 
pine was as follows: 32.8% of the intervals 
between doses were 0.25 to 4.75 hours; 28.7% 
of the intervals were 5.0 to 6.75 hours; 27.2% of 
the intervals were 7.0 to 11.75 hours, and 11.3% 
of the intervals were more than 12 hours. 

Forty-five patients (24.5%) had at least one 
day with no administrations of pilocarpine. 
The distribution of the “drug holidays” in the 
sample is given in Table 5 (standardized for a 
30-day month). 

The noon, evening, and night doses of pilo- 
carpine were omitted frequently. The morning 
dose was administered with the greatest regu- 
larity (Table 6). 

Many patients compressed their pilocarpine 
administrations, leaving the longest interval 
between the night dose and the morning ad- 
ministration of the next day (Fig. 3). Fifty-six 
subjects (30.4%) had a mean interval at night of 
12 hours or longer. 

The monitor records were examined to deter- 
mine each patient’s most frequent pattern of 
pilocarpine administration. Four times daily, as 





TABLE 6 
PILOCARPINE DOSE OMITTED MOST 
FREQUENTLY BY INDIVIDUAL PATIENTS 


PATIENTS 
DOSE NO % 
Morning 8 43 
Noon 42 22.8 
Evening 29 15.8 
Night 50 27.2 
Too few missed for a pattern 34 18.5 
Too many missed for a pattern 7 3.8 
Too erratic or variable for a pattern 14 7.6 


prescribed by the physician, was the most fre- 
quent pattern of administration in 98 subjects 
(53.3%) (Table 7). Zero administrations per day 
(a drug holiday) was the most common pattern 
of administration for 19 patients (10.3%). 

To assess therapeutic effect, we calculated for 
each patient the number of hours when the 
intervals between pilocarpine doses exceeded 
eight hours (Fig. 4). For example, if the time 
between dose 1 and dose 2 was 12 hours, we 
stated that the patient did not have adequate 
treatment with pilocarpine for a four-hour peri- 
od. This calculation was defined as the hours 
uncovered by pilocarpine treatment (standard- 
ized for a 30-day month). A total of 166 patients 
(90.2%) had the equivalent of 24 uncovered 
hours or more each month. Ina similar fashion, 
130 patients (71.7%) had 72 uncovered hours or 
more, 61 (33.1%) had 168 uncovered hours or 
more (seven days or more), 27 (14.7%) had 336 
uncovered hours or more (14 days or more), 
and 24 (13.0%) had 360 uncovered hours or 
more (15 days or more, or one half of the 
recording period or more). 

Twenty-six patients completed an additional 
interview concerning their feelings and percep- 
tions about returning in 30 days, completing a 
questionnaire, and receiving and utilizing a 
“free sample” (monitor). No patient ascer- 
tained that the monitor recorded the adminis- 
tration of medication. Most patients reported 
that they had been given a “free sample” to 
save money or to evaluate their intraocular 
pressure control. Subjects were generally posi- 
tive or indifferent about returning in 30 days 


and completing the questionnaire. The patients 
indicated that they used the “free sample” and | 


had no major complaints about the bottle orthe | 
eyedrops. | 
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Fig. 3 (Kass and associates). One patient's administration of pilocarpine with the four doses compressed into 
the period between 6:30 a.m. and 6:30 p.m. (solid circle, day of return appointment). 


Discussion 


er 


Using an eyedrop medication monitor, we 
found substantial defaulting from pilocarpine 
treatment. It is important to point out that a 
sample drawn from a medical center may not be 
representative of all patients treated with pilo- 
carpine. As an example, patients commencing 


TABLE 7 
MOST FREQUENT PATTERN OF PILOCARPINE 
ADMINISTRATION FOR INDIVIDUAL PATIENTS 


PATIENTS 
PATTERN NO. % 
Four times daily 98 53.3 
Three times daily 42 22.8 
Two times daily 15 8.2 
One time daily 7 3.8 
Five to six times daily 3 1.6 
Zero times daily 19 10.3 


antiglaucoma treatment constituted a small 
percentage of our study group. It is interesting 
to note that the rate of defaulting in the incep- 
tion sample was substantially higher than in 
the remainder of the group. Because our pa- 
tient pool consisted largely of subjects receiv- 
ing long-term pilocarpine treatment, we were 
likely to find a higher rate of compliance with 
this drug. Some patients who previously could 
not adjust to four times daily treatment, who 
had marked side effects, or who developed 
progressive damage because of defaulting may 
have already requested or been given alterna- 
tive medical or surgical therapy. 

We found that the rate of defaulting from 
pilocarpine treatment was much higher when 
measured with an eyedrop medication monitor 
than with an interview technique. Similar dis- 
crepancies between defaulting reported by the 
patient and defaulting measured by a more 
objective method have been noted in many 
areas of medicine. %17-1%2%.23262° Patients may be 
poor observers of their own behavior or they 
may fear a reprimand if they tell their physi- 
cians the truth. 
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Fig. 4 (Kass and associates). Distribution of the 
hours uncovered by pilocarpine treatment in the 
sample, standardized for a 30-day month. 


For a variety of reasons it is difficult to com- 
pare our findings with the findings of many of 
the previous studies on compliance with anti- 
glaucoma medication (Table 8). (1) Many of the 
previous studies relied on interviews to gather 


data. The shortcomings of interviews are dis- © 


cussed above. (2) Many of the previous studies 
utilized an arbitrary definition of compliance 
--that is, patients were either compliant or 
noncompliant. Our study noted a wide range of 
compliance (0% to 100%) in the sample. Unless 
we can relate defaulting to prognosis, there is 
no reason to accept an arbitrary “gold stan- 
dard” of compliance. (3) Many of the previous 
studies failed to distinguish between the differ- 
ent antiglaucoma drugs. There is no reason to 
assume that different drugs with different side 
effects and different recommended frequencies 
of administration are associated with the same 
rate of compliance. 

Comparable studies in Sweden found a high- 
er rate of compliance with pilocarpine treat- 
ment? (Table 8). This higher rate of compli- 
ance may have reflected differences in the 
patient samples, or the recommendation for 
pilocarpine administration three times daily in 


TABLE 8 
PUBLISHED STUDIES ON COMPLIANCE WITH ANTIGLAUCOMA MEDICATION 





dioxide levels 


22% partially defaulting 


Swedish studies'’*?° Pilocarpine 


Pilocarpine 








Eyedrop monitor 20% omitted 20% of doses 
41% omitted 10% of doses 

Eyedrop monitor 6.0% omitted 74.9% of doses 
15.2% omitted 49.9% of doses 
34.2% omitted 24.9% of doses 
56.0% omitted 20% of doses 
62.0% omitted 10% of doses 


DRUGS DEFINITION OF 
STUDIES STUDIED TECHNIQUE RESULTS DEFAULTING 
Spaeth? All Interview 31% defaulting Not defined 
Bloch and All interview 28% defaulting Missing 2 or more doses per week 
associates® | 
Vincent*® All interview 58% defaulting Missing 2 or more doses per month 
MacKean and 
Elkington®* All interview 41.7% defaulting Missing 1 or more doses per week 
Davidson and | 
Akingbehin'* Acetazolamide Pill count 22% defaulting Missing more than 5% of prescribed doses 
Alward and 
Wilensky?! Acetazolamide Serum carbon 35% defaulting Defined as serum carbon dioxide 


< 20 mEq/liter 
Defined as serum carbon dioxide 
between 20 and 25 mEaq/iter 
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the Swedish studies as opposed to four times 
daily in our study. Furthermore, the Swedish 
studies used a large, heavy monitor that does 
not resemble a standard, commercial eyedrop 
bottle. This bulky device could have temporari- 
ly altered patient behavior and increased com- 
pliance. 

The therapeutic usefulness of an eyedrop 
medication depends on many factors, includ- 
ing whether patients take the drug, whether 
they can instill the drug successfully, and 
whether they comply with the directions for 
administration. Four of 23 patients (17.4%) in 
the inception sample administered less than 
10% of the prescribed pilocarpine doses. This 
illustrated the well-known clinical problem of 
starting patients successtully on pilocarpine 
treatment. Previous studies demonstrated that 
most patients are able to instill eyedrop medi- 
cation.” However, Brown, Brown, and 
Spaeth” found that 13% of patients with glau- 
coma were unable to place drops in both eyes, 
and Kass and associates” noted that 20% of 
patients were partially or totally dependent on 
others to instill eyedrop medication. This im- 
plies that ophthalmologists need to instruct 
patients and family members, or friends in 
some cases, in the correct technique of eyedrop 
administration. 

Very few patients failed to administer pilo- 
carpine in the eight-hour period before the 
return visit. This implied that intraocular pres- 
sure measurements in the office may be mis- 
leading and may not reflect the variation in 
intraocular pressure over the past weeks or 
months when medication was omitted. This 
observation may explain progression of glauco- 
matous damage in some cases despite apparent 
“good control” of intraocular pressure. De- 
faulting may also be a serious confounding 
factor in studies attempting to relate therapeu- 
tic reductions of intraocular pressure and prog- 
nosis of glaucoma. 

The morning dose of pilocarpine was admin- 
istered with greater regularity than any of 
the other doses. Perhaps patients associate 
eyedrop administration with other morning 
activities—brushing their teeth, taking vita- 
mins, and the like. Thus, morning administra- 
tion may be preferable for most patients for 
whom once-daily eyedrop therapy is pre- 
scribed. 

A therapeutic reduction of intraocular pres- 
sure depends both on the number of pilocar- 
pine administrations and the time spacing of 
the administrations. We attempted to incorpo- 
rate both of these factors by calculating the 


hours uncovered by pilocarpine treatment. We 
selected eight hours as the boundary figure on 
the basis of previous dose-duration studies.** 
It should be emphasized that the duration of 
action of pilocarpine is greatly influenced by 
the concentration of the drug, the pigmenta- 
tion of the eye, and the individual responsive- 
ness of the patient. Obviously, in a large study 
such as this, it was impractical to determine the 
duration of response for each subject. We be- 
heved that a substantial proportion of the sub- 
jects could be losing the therapeutic effect of 
pilocarpine after eight hours. Furthermore, 
there is a one- to two-hour delay between the 
instillation of pilocarpine and the maximum 
effect on intraocular pressure. 

At least two major questions remained unan- 
swered by this study. First, what can be done to 
improve compliance with antiglaucoma medi- 
cation? Norell” found that compliance was im- 
proved by an educational program that includ- 
ed audiovisual and written material and an 
interview to tailor the regimen to the patients’ 
daily activities. This report needs to be con- 
firmed and additional studies are required to 
determine whether interventions have a long- 
term effect in reducing defaulting. Second, 
what is the impact of defaulting on the progno- 
sis of open-angle glaucoma? A recent report by 
Granstrom” found little association between 
the rate of compliance and prognosis. Howev- 
er, this study lacked a number of features 
necessary for an assessment of this complicat- 
ed relationship.” Further long-term studies are 
required to determine the influence of default- 
ing on the course of open-angle glaucoma. 

Medication monitors are likely to be useful in 
most clinical drug trials. It is difficult to deter- 
mine drug efficacy if we do not know whether 
the patients have taken the medication. Fur- 
thermore, the rate of compliance may give 
important information about overall patient ac- 
ceptance of the drug. 
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Can Ophthalmologists Correctly Identify Patients 


Defaulting From Pilocarpine Therapy? 





Michael A. Kass, M.D., Mae Gordon, Ph.D., and David W. Meltzer, M.D. 


We determined whether clinical measure- 
ments and assessments available to ophthal- 
mologists could be used to identify patients 
who default from pilocarpine treatment. The 
measurements and assessments included in- 
traocular pressure, pupillary diameter, pupil- 
lary reactivity to light, the patient’s report of 
compliance, the physician’s prediction of com- 
pliance, the patient’s log of pilocarpine ad- 
ministration, and the weight of pilocarpine 
eyedrops utilized. Compliance with the pilo- 
carpine regimen was measured with an unob- 
trusive eyedrop medication monitor. Intraocu- 
lar pressure and pupillary diameter did not 
correlate with compliance to the regimen as 
measured by the eyedrop monitor. Pupillary 
reaction to light, the physician’s prediction of 
compliance, a daily log of pilocarpine admin- 
istration, the weight of pilocarpine utilized, 
and the patient’s report of compliance corre- 
lated modestly with compliance as measured 
by the monitor (range of correlations, 0.19 to 
0.24). However, none of these measures taken 
by itself or combined in any manner adequate- 
ly distinguished patients with lower rates of 
compliance from those with higher rates of 
compliance. At present, the eyedrop monitor 
is the only reliable method for detecting pa- 
tients who default from treatment. 


WE HAVE REPORTED a Substantial rate of de- 
faulting from pilocarpine therapy as measured 
by an unobtrusive eyedrop medication moni- 
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tor.’ One obvious question is whether ophthal- 
mologists and other health professionals can 
identify those patients who are defaulting from 
pilocarpine treatment. Presumably, patients 
with glaucoma who have lower rates of compli- 
ance are at greater risk for developing progres- 
sive visual loss and might have a better progno- 
sis if they were given alternative forms of 
treatment such as laser trabeculoplasty or filter- 
ing surgery. As ophthalmologists rarely have 
access to eyedrop medication monitors, judg- 
ments about compliance must be based on 
clinical assessments and measurements such as 
intraocular pressure, pupillary diameter, pu- 
pillary reactivity to light, the patient’s report 
about defaulting, and subjective impression of 
the patient by the physician. We conducted a 
study to determine whether these factors, as 
well as the patient’s log of pilocarpine adminis- 
tration and the weight of pilocarpine eyedrops 
utilized, are helpful in identifying patients 
with lower rates of compliance. 


Subjects and Methods 


The sample of 184 patients receiving pilocar- 
pine treatment four times daily to one or both 
eyes to decrease intraocular pressure has been 
described.’ The patients included in the study 
were selected by a quota sampling technique 
from the private offices of the full-time faculty 
of Washington University and the Barnes Hos- 
pital Eye Clinic. The physicians participating in 
the study were residents, fellows, and full-time 
faculty of Washington University. 


See also p. 609 


During visit 1, the ophthalmologist examin- 
ing the patient estimated the number of doses 
of pilocarpine that the subject would omit over 
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the next 30 days. The physician also predicted 
how the individual patient’s compliance with 
pilocarpine treatment would compare to that of 
patients in the entire sample (worst to best 
quartiles). The ophthalmologist was asked how 
well he knew the subject (met today for the first 
time, slightly, moderately well, very well). So 
as not to sensitize the patient to the issue of 
defaulting, the ophthalmologist was instructed 
to make his predictions without asking the 
patient specifically about adherence to the regi- 
men. The monitor was filled with the appropri- 
ate concentration of pilocarpine, weighed with 
a balance scale, and dispensed to the subject. 
The patient was instructed to use the medica- 
tion as usual, was given an appointment for 
approximately 30 days later, and was asked to 
return the bottle (monitor) at that time. The 
patients were not informed about the purpose 
of the monitor. 

During visit 2, in approximately 30 days, the 
monitor was collected by the physician and 
weighed by the clinic coordinator. The monitor 
was tested to insure that it was functioning 
properly and the data were extracted. For the 
purposes of this study, we defined compliance 
as the percent of prescribed pilocarpine doses 
taken (number of doses recorded by the moni- 
tor divided by the number of doses prescribed 
for that period of time). The physician mea- 
sured intraocular pressure using a calibrated 
Goldmann tonometer and pupillary diameter 
with a hand ruler. If both eyes were treated 
with pilocarpine, the intraocular pressures and 
pupillary diameters were averaged for the two 
eyes. If only one eye was treated with pilocar- 
pine, the values for this eye were included in 
the data analysis. Pupillary reactivity to a 
hand light was graded as no reaction, modest 
reaction, or brisk reaction. Each patient was 
classified according to the more reactive pupil 
(assuming both eyes were treated with pilo- 
carpine). If no pupillary reaction to light 
was detected, the examiner recorded whether 
the iris was fibrotic or bound by posterior 
synechiae. If one pupil was fibrotic or bound, 
the patient was classified according to the reac- 
tion of the fellow eye. Each patient completed 
an extensive questionnaire administered by a 
trained interviewer regarding glaucoma and its 
treatment. 

Thirty-eight patients were selected randomly 
at the time of enrollment to participate in a 
subsequent study. Within six months of the 
first study visit, compliance was monitored for 
an additional 30 days, during which time the 


patients were instructed to record the time of 
each pilocarpine administration in a small 
booklet (daily pilocarpine log) supplied for this 
purpose. At the end of the 30-day period, the 
monitor and the daily pilocarpine log were 
collected and the results were compared. 





Results 





Intraocular pressure as measured on visit 2 
did not correlate with compliance to the pilo- 
carpine regimen as determined by the eyedrop 
monitor (r = —0.024, P = .64, Kendall tau-b) 
(Fig. 1). The 40 patients whose intraocular 
pressures were <16 mm Hg had a mean = S.D. 
compliance of 71.5% + 26.9%. The 22 patients 
whose intraocular pressures were >25 mm Hg 
had a mean+S.D. compliance of 67.8% 
+ 22.5%. The rates of compliance in these two 
groups were not significantly different (P = .63, 
van der Waerden test). 

Similarly, pupillary diameter measured dur- 
ing visit 2 did not correlate with compliance to 
the pilocarpine regimen as determined by the 
eyedrop monitor (r = —0.0050, P = .93, Kendall 
tau-b). Patients with bound pupils or sector 
iridectomies were excluded from this analysis 
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Fig. 1 (Kass, Gordon, and Meltzer). Plot of the rate 
of compliance with pilocarpine treatment vs intraoc- 
ular pressure. 
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(No. = 27). Pupillary diameters as large as 4.5 
mm were observed in patients taking 80% or 
more of prescribed pilocarpine doses. There 
were too few patients (No. = 2) with pupillary 
diameters =5 mm to draw conclusions concern- 
ing the rate of compliance in this group. 
Thirty-seven patients had modest or brisk 
pupillary reactions to a hand light during visit 
2. The mean + 5.D. rate of compliance with 
pilocarpine treatment in this group as deter- 
mined by the eyedrop monitor was 69.4% 
+ 27.7%. This was significantly (P = .017, van 
der Waerden test) lower than the mean + S.D. 
rate of compliance (80.5% + 19.8%) in the 
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Fig. 2 (Kass, Gordon, and Meltzer). Graph of the 
rate of compliance with pilocarpine treatment and 
pupillary reactivity to light. 


group of 120 patients who had unreactive pu- 
pils. (Patients with bound or fibrotic pupils 
were excluded from this analysis.) However, 
there was a great overlap in the rates of default- 
ing in the two groups; the range of compliance 
in the group with reactive pupils was 0% to 
100% whereas the range in the group with 
nonreactive pupils was 6% to 100% (Fig. 2). 
As part of a detailed interview about glauco- 
ma and its treatment, the patients were asked 
how many times in the past month they had 
omitted doses of pilocarpine. They reported 
taking a mean + S.D, of 97.1% + 5.9% of the 
prescribed doses (see Kass and associates! for 
additional details). There was a statistically 
significant but modest correlation between the 
patient's report and the rate of compliance as 
recorded by the monitor (r = 0.203, P = .0003, 
Kendall tau-b). A total of 102 patients (95.1%) 
overestimated their compliance by more than 
10% compared with the monitor (Fig. 3). 
Thirty-two patients completed daily logs of 
pilocarpine administration (six patients failed 
to return their daily logs or were lost to follow- 
up). The mean + S.D. rate of compliance with 
the pilocarpine regimen recorded in the daily 
logs was 98.9% + 1.8%. There was a modest 
correlation between the daily logs and the eye- 
drop monitor data (r = 0.24, P = .084, Kendall 
tau-b). However, only 29.7% of the missed 
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Fig. 3 (Kass, Gordon, and Meltzer). Graph of 
difference in rate of compliance reported by patients 
and recorded by the eyedrop medication monitor. 
Ten patients (5.4%) reported missing 1% to 19% more 
doses of pilocarpine than recorded by the monitor. 
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PILOCARPINE DISPENSED (g} IN 30 DAYS 
Fig. 4 (Kass, Gordon, and Meltzer). Plot of the rate 
of compliance with pilocarpine therapy vs the weight 
of pilocarpine utilized. 


doses documented by the eyedrop monitor 
were recorded in the daily logs. Even patients 
who omitted a substantial number of pilocar- 
pine doses recorded very high rates of compli- 
ance in their logs; six patients who omitted 21% 
to 45% of the prescribed pilocarpine doses 
recorded compliance rates of 98% to 100% in 
their daily logs. 





OPHTHALMOLOGISTS’ ESTIMATES 


OF PATIENT COMPLIANCE 


The weight of the pilocarpine solution uti- 
lized by the patient (monitor weight at visit 1 
less monitor weight at visit 2) was adjusted for 
the number of eyes being treated and standard- © 
ized for a 30-day month. Twenty-one patients 
who returned the monitors by mail were ex- 
cluded from this analysis. There was a modest 
correlation between the weight of pilocarpine 
utilized and the rate of compliance recorded by 
the eyedrop monitor (r = 0.18, P = .0007, 
Kendall tau-b). However, as shown in Figure 4, 
a lower weight of pilocarpine utilized did not 
necessarily imply a lower rate of compliance 
with the regimen. 

The mean + S.D, of the physicians’ estimates 
of the rates of compliance with pilocarpine 
treatment was 79.4% + 15.9%. This was simi- 
lar to the results recorded by the eyedrop moni- 
tor (mean + 5.D. rate of compliance, 76.0% 
= 24.3%). However, there was only a modest 
correlation between the ophthalmologists’ pre- 
dictions for individual patients and the corre- 
sponding monitor data (r = 0.20, P = .0001, 
Kendall tau-b) (Fig. 5). The physicians were 
unable to distinguish patients with lower rates 
of compliance from those with higher rates of 
compliance. In the subjects who administered 
less than 50% of the prescribed pilocarpine 
doses, the mean + S.D. of the physicians’ esti- 
mates of compliance was 71.6% + 21.3% (range 
of estimates, 25% to 100%). In the subjects who 
administered more than 90% of the prescribed 
pilocarpine doses, the mean + S.D. of the phy- 
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sicians’ estimates of compliance was 82.9% 
+ 12.9% (range of estimates, 33% to 98%). The 
accuracy of the ophthalmologists’ predictions 
was not affected by how well they knew the 
patients (P>.05, Tukey’s studentized range 
test). 

To further determine whether physicians 
could distinguish patients with lower rates of 
compliance from those with higher rates of 
compliance, the examining ophthalmologists 
were asked to rank each patient for compliance 
(worst to best quartiles) relative to the other 
patients in the sample. There was a relatively 
poor agreement between the physicians’ rank- 
ings of the patients and the rankings as deter- 
mined by the monitor (Table). 

To determine whether some combination of 
intraocular pressure, pupillary diameter, pu- 
pillary reactivity to light, the patient’s report, 
the patient’s log of pilocarpine administration, 
and the physician’s prediction of compliance 
would provide a better estimate of subject com- 
pliance with pilocarpine treatment, we used a 
stepwise multivariate least-squares model. The 
best independent predictors of compliance 
were weight of medication utilized, the physi- 
cian’s estimate, and pupillary reactivity. How- 
ever, these three factors taken together ac- 
counted for only 15% of the variance in 
compliance (r = 0.40, P = .0004). 


Discussion 


Most ophthalmologists believe that poor 
compliance with a glaucoma regimen leads to 
increased intraocular pressure and a greater 
likelihood of progressive optic nerve and visual 
field damage.” If it were possible to identify 
patients who default substantially, the oph- 


TABLE 


thalmologist might recommend alternative 
forms of therapy such as laser trabeculoplasty 
or filtering surgery. However, the question 
remains as to whether physicians can identify 
patients with lower rates of compliance. 

Ophthalmologists and other health workers 
generally do not have access to medication 
monitors capable of yielding objective meas- 
urements of patient compliance. Therefore, 
judgments about compliance with pilocarpine 
treatment must be based on clinical measure- 
ments such as intraocular pressure, pupillary 
diameter, and pupillary reaction to light. In 
addition, the ophthalmologist can ask the pa- 
tient about his or her compliance, can instruct 
the patient to keep a daily log of eyedrop 
administration, and can determine the weight 
of eyedrop solution removed from a bottle over 
a specified treatment period. We reported that 
patients rarely fail to take their pilocarpine 
eyedrops on the day they return to the office or 
clinic.! Because intraocular pressure, pupillary 
diameter, and pupillary reaction to light reflect 
the most recent doses of pilocarpine, these 
measures will yield little information about 
compliance to the regimen over the past weeks 
or months. This conclusion was supported by 
the present study. Intraocular pressure level 
and pupillary diameter had very low correla- 
tions with the rate of compliance with pilocar- 
pine treatment; pupillary response to light had 
only a modest correlation. Similarly, patients 
with lower rates of defaulting were not identi- 
fied reliably by a daily log of pilocarpine admin- 
istration, an extensive questionnaire adminis- 
tered by a trained interviewer, or measuring 
the weight of pilocarpine utilized. 

Many physicians trust their clinical acumen 
to identify patients who are defaulting. Cer- 
tainly the physician’s assessment (“gut feel- 
ing’’) of the patient is an important part of the 


RANKING OF PATIENTS’ COMPLIANCE AS ESTIMATED BY OPHTHALMOLOGISTS 
AND DETERMINED BY THE MONITOR 


OPHTHALMOLOGISTS’ RANKING OF COMPLIANCE 


QUARTILE NO. 
(Worst) 1 12 
2 25 
3 66 
(Best) 4 80 


ACTUAL RANKING OF COMPLIANCE BY THE MONITOR 


QUARTILE 
(WORST) (BEST) 
1 2 3 4 
7 3 2 0 
8 6 8 3 
14 17 18 17 
16 20 18 26 
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art of medicine. Unfortunately, there was only 
a modest correlation between the physicians’ 
predictions about patient compliance with the 
pilocarpine regimen and the data recorded by 
the monitor. This was true whether the physi- 
cians estimated the actual number of doses 
omitted or ranked the patients for compliance 
by quartiles. 

None of the clinical measures taken alone or 
in combination provided an adequate assess- 
ment of the patient’s compliance with pilocar- 
pine treatment. In a similar study, Norell” 
found that ophthalmologists, ophthalmic assis- 
tants, and detailed interviews failed to discrim- 
inate well between patients with higher and 
lower rates of compliance with pilocarpine 
treatment. Norell noted that physicians tended 
to overestimate compliance. Similar findings 
have been reported in a number of other areas 
in medicine.'*”* Furthermore, attempts to use 
objective signs of medication effect have prov- 
en unsuccessful in predicting compliance.” 

Ophthalmologists are often puzzled by pa- 
tients with glaucoma whose conditions pro- 
gress despite apparent good control of intraocu- 
lar pressure. This group of patients includes 
people who have another disease compromis- 
ing visual function (for example, pituitary 
tumor), people whose optic nerves are unusu- 
ally sensitive to intraocular pressure, and peo- 
ple who are defaulting from their antiglaucoma 
regimen. Inthe last group, intraocular pressure 
measurements in the office may be misleading 
and may not reflect the intraocular pressure 
variations over the past weeks and months 
when medication was omitted. Progressive 
glaucomatous damage may indicate the need 
for more aggressive treatment (assuming no 
other contributing disease) whatever the level 
of intraocular pressure measured during office 
visits. 
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Betaxolol in Patients With Glaucoma and Asthma 
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E. M. Van Buskirk, M.D., Robert N. Weinreb, M.D., David P. Berry, M.D., 
Jacqueline S. Lustgarten, M.D., Steven M. Podos, M.D., 
and Margaret M. Drake, B.S. 


We evaluated the use of topically adminis- 
tered betaxolol, a cardioselective beta-adrener- 
gic blocking agent, in 11 patients (eight 
women and three men, 40 to 81 years old) 
who had asthma and severe glaucoma with 
increased intraocular pressure despite maxi- 
mally tolerated medical therapy. In each of 
these patients, timolol was either contrain- 
dicated or had previously led to development 
of pulmonary symptoms or complications. Be- 
fore betaxolol, mean forced expiratory vol- 
umes in one second were 66% in the men and 
80% in the women of reported normal values 
in age- and height-matched groups. Betaxolol 
was then topically administered twice daily. 
All patients continued to administer betaxolol 
without exacerbation of pulmonary symptoms 
and without deterioration in measured pulmo- 
nary function tests. Betaxolol further reduced 
intraocular pressure by a mean of 18% (4 mm 
Hg) when added to the patients’ otherwise 
maximal regimen. 


TOPICAL OPHTHALMIC or systemic administra- 
tion of nonselective beta-adrenergic blocking 
agents is potentially associated with broncho- 
spasm.! In patients with pulmonary disease, 
this side effect can have serious consequen- 
ces. A topically administered beta-adrenergic 
blocking agent that could be used safely in 
patients with reactive airway disease would be 
an important addition to current glaucoma 
therapy. 
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Previous short-term studies involving pa- 
tients with reactive airway disease but without 
glaucoma indicated that betaxolol, a cardiose- 
lective beta-adrenergic blocking agent,** does 
not significantly affect the respiratory func- 
tions of patients with pulmonary disease. Fur- 
ther, ina double-masked study in patients with 
both chronic open-angle glaucoma and severe 
pulmonary disease, topically administered be- 
taxolol reduced intraocular pressure without 
any significant change in pulmonary function 
compared with placebo.’ In a long-term mainte- 
nance study, A. T. Mandell, P. L. Kaufman, 
and D. L. Epstein noted no betaxolol-related 
pulmonary events in 48 asthmatic patients with 
primary or secondary glaucoma who received 
betaxolol therapy during a mean follow-up of 
16 months (unpublished data). 

In the current investigation, we evaluated 
the use of topically administered betaxolol in 
patients with severe glaucoma and asthma in 
whom administration of timolol was either con- 
traindicated or had previously led to an exacer- 
bation of the pulmonary status. 





Subjects and Methods 





Eleven patients with glaucoma and known 
asthma were enrolled after informed consents 
had been obtained. Each patient had marked 
visual field loss, optic disk cupping, or both, as 
well as an intraocular pressure inadequately 
controlled with maximum tolerated medica- 
tion. We excluded patients with ocular infec- 
tion or inflammation, severe cardiovascular ab- 
normalities, progressive retinal disease, or 
systemic disease (other than pulmonary) that 
could be adversely affected by a beta-adren- 
ergic blocking drug. 

Pulmonary status was confirmed in each pa- 
tient by a pulmonary specialist within three 
months of the beginning of the study. Forced 
vital capacity (FVC), forced expiratory volume 
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TABLE 1 
SUMMARY OF CLINICAL DATA 


a meee ee 


PATIENT NO., 
SEX, AGE (yRs) OCULAR MEDICATIONS TYPE OF GLAUCOMA SYSTEMIC MEDICATIONS 
1,M,70  Carbachol 3%, pilocarpine 4% Primary open-angle Theophylline, albuterol, triamcinolone inhaler 
2, F, 70 Carbachol 3%, dipivetrin, methazolamide Primary open-angle Thyroxine 
3, F, 76 Pilocarpine 4% Primary open-angle None 
4, M, 58 Pilocarpine 4%, methazolamide Primary open-angle Theophylline, albuterol inhaler, beclomethasone 


, 43 Pilocarpine, dipivefrin 


F 
8, F, 43  Dipivefrin 
9, F, 40° Dipivefrin 
0, M, 81° Pilocarpine 6%, dipivefrin 
1, F, 77 Pilocarpine 2%, dipivefrin 


Primary open-angle 
Primary open-angle 
Combined-mechanism 
Primary open-angle 


dipropionate inhaler, probenecid-colchicine 


S F Primary open-angle None 
6, F, 72’ Pilocarpine 6%, dipivefrin, methazolamide Pseudoexfoliative 
LETN Pilocarpine 4%, dipivefrin, acetazolamide Primary open-angle 


Albuterol 

Theophylline, atenolol, diazide 

Ethynodiol diacetate 

Hydrochlorothiazide, clonidine HCI, 
nitroglycerin 

Methyldopa, diazide, potassium chloride, 


prednisone, diazepam, titracid 
C a a a 


“FEV; = forced expiratory volume in one second; FVC = forced vital capacity. 


'Betaxolol administered in only one eye. 


*Reproducibility of pulmonary function tests was hampered by the patient's severe spinal deformity. 


in one second (FEV,), and the ratio between 
these (FEV,/FVC) were used as a basis for en- 
rollment and served as the baseline reading. 
Patients with FEV,/FVC values of less than 40% 
were excluded. 

Patients were given betaxolol 0.5% ophthal- 
mic solution and instructed to instill one drop 
in each eye twice daily. The first dose was 
administered by the investigator; the patient 
was then observed for four hours. The patients 
were reexamined after administering the be- 
taxolol for two to three weeks. At that time, 
pulmonary function tests were repeated to ob- 
tain a measure of pulmonary status during 
betaxolol treatment. 

The group consisted of eight women and 
three men, with an age range of 40 to 81 years 
(mean + S.D., 63.7 + 14.4 years). All were 
white. Nine had primary open-angle glaucoma 
and one each had pseudoexfoliative and 
combined-mechanism glaucoma. The patient 
with combined-mechanism glaucoma had pre- 
viously been treated with an iridectomy. All 
11 patients suffered from reactive airway 
disease, as demonstrated by moderate to 
severe obstruction of airflow during spiromet- 
ric testing. 

Eight patients had had previous timolol ther- 
apy discontinued after pulmonary symptoms 
or complications developed. 


i a tg a 
Results 
Se eee E Ee ee 


We compared pretherapy baseline pulmo- 
nary function values to corresponding values 
obtained after the patients had used betaxolol 
for two weeks. Pulmonary function was not 
altered after two weeks of twice daily adminis- 
tration of betaxolol (Table 1). 

Pulmonary function values at baseline and 
after two weeks of betaxolol treatment are sum- 
marized in Table 2. Mean FEV; was 66% in the 
men and 80% in the women of previously re- 
ported normal values in age- and height- 
matched groups.° 

Patients entering this study were already re- 
ceiving the maximum tolerated ocular hypoten- 
sive medication. Eight were using three or 
more glaucoma drugs. Mean + S.D. baseline 
intraocular pressure was 25.95 + 7.07 mm Hg; 
and after two weeks of betaxolol treatment it 
was 21.37 + 4.79 mm Hg. This represented an 
additional mean reduction of 18%. 


S A ee E ae 
Discussion 
D ing 8 


Our data provide important information re- 
garding the advantages of a selective beta)-adr- 
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TABLE 1 (Continued) 
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PULMONARY FUNCTION TESTS“ 


FEV; (LITERS) FVC (LITERS) FEV,/FVC (%) 
BASELINE AT 2 WEEKS BASELINE AT 2 WEEKS BASELINE AT 2 WEEKS 
1.28 1.21 2.01 1.96 64 62 
2.36 2002 3.16 3.05 75 76 
1.28 11 1.64 2.23 78 TF 
2.24 2.10 3.70 3.45 61 61 
3.04 3.01 3.57 3.42 85 88 
0.88 0.88 2.10 1.92 42 46 
0.78 0.85 1.48 1.34 53 63 
2.64 2.61 3.05 3.16 87 83 
1.63 1.45 1.75 lve 93 84 
1.70 1.65 2.40 2.25 71 73 
1.76 1.68 eae 2.18 78 77 


ee EEEE 


energic blocking agent for the treatment of 
patients with glaucoma and coexisting compro- 
mised pulmonary function. Many of the pa- 
tients had been treated previously with a non- 
selective beta-adrenergic blocking agent and 
encountered decreased pulmonary function. In 
our investigation, we compared pretherapy 
baseline pulmonary function tests with corre- 
sponding tests after the patients had adminis- 
tered betaxolol 0.5% twice a day for two to 
three weeks. This provided an essential data 
base to evaluate the influence of this beta,-ad- 
renergic blocking agent in a group of patients 
with glaucoma who otherwise would not have 
had the opportunity for beta-adrenergic block- 
ing therapy. 


TABLE 2 
SUMMARY OF PULMONARY TESTS 





BASELINE VALUES AFTER 2 TO 3 WEEKS OF 


PULMONARY TESTS* (MEAN + S.D.) BETAXOLOL (mean + S.D.) 
Men (No. = 3) 
FEV; (liters) 1.74 + 0.39 1.65 + 0.36 
FVC (liters) 2.70 + 0.72 2.60 + 0.65 
FEV,/FVC (%) 65 + 4.2 65 + 5.4 
Women (No. = 8) 
FEV; (liters) 1.67 + 0.91 1.81 + 0.70 
FVC (liters) 2.38 + 0.74 2.38 + 7.0 
FEV,/FVC (%) 74 + 16.4 74 + 12.8 


a 


*FEV, = forced expiratory volume in one second; FVC = 
forced vital capacity. 


The significance of our results resides in the 
apparent lack of influence of betaxolol on the 
pulmonary function of these asthmatic pa- 
tients. These patients have continued to use 
betaxolol without any reported pulmonary- 
related problems for an average of three 
months. 

The evaluation of pulmonary function in the 
patients with more severe reactive airway dis- 
ease, based on their mean baseline pulmonary 
function tests, was of particular interest. The 
pulmonary response in this group was more 
likely to be affected severely by beta-adrenergic 
blockage of smooth muscles of bronchi and 
bronchioles because of their limited respiratory 
functional capacity. A delicate balance exists 
between adrenergic-mediated bronchodilation 
and cholinergic bronchoconstriction. Any pul- 
monary beta-adrenergic blockade in these pa- 
tients would shift the autonomic balance to the 
cholinergic response, resulting in further bron- 
choconstriction. 

Our results supported previous findings by 
Schoene and associates, Dunn and associates,’ 
and Mandell, Kaufman, and Epstein (unpub- 
lished data) that betaxolol satisfactorily reduces 
intraocular pressure and has a low potential for 
influencing respiratory function in patients 
with glaucoma and coexisting compromised 
pulmonary function. However, our patients 
had FEV,/FVC values at least 40% of normal. 
Thus, the most severely compromised pulmo- 
nary patients were not tested. As new beta- 
adrenergic blocking agents with different de- 


534 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1986 


a a a al E S T 


grees of potency and receptor selectivity 
become available, ophthalmologists need to be 
increasingly sensitive to the medical history 
and physical findings of each patient before 
prescribing. Laboratory investigations such as 
baseline pulmonary function studies can assist 
in the identification of patients for whom a 
cardioselective beta-adrenergic blocking agent 
may be most appropriate. 


a a ee 
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A Double-Masked Comparison of Betaxolol vs Timolol in 


the Treatment of Open-Angle Glaucoma 


ee oe care: 


Robert C. Allen, M.D., Ellen Hertzmark, M.A., Alexander M. Walker, M.D., 
and David L. Epstein, M.D. 


We conducted a six-month prospective, 
double-masked randomized trial comparing 
betaxolol with timolol at 0.25% and 0.5% con- 
centrations in the treatment of primary open- 
angle glaucoma in 38 patients. To qualify, 
patients had to demonstrate an average intra- 
ocular pressure in at least one eye of =26 mm 
Hg without treatment. The median intraocular 
pressure was consistently lower in the timolol 
group than in the betaxolol group (after four 
weeks of therapy, it was 20.2 mm Hg for 
timolol vs 22.5 mm Hg for betaxolol; P<.04). 
Adjunctive therapy was required in eight pa- 
tients in the betaxolol group compared to one 
in the timolol group (P<.05). Betaxolol ap- 
pears to be a clinically effective and safe agent 
in the treatment of open-angle glaucoma. 
However, the magnitude of the decrease in 
intraocular pressure with it may not be as great 
as that with timolol and there may be a greater 
need for adjunctive therapy with it than with 
timolol. 


TIMOLOL MALEATE, a nonspecific beta- 
blocker, is widely used in the treatment of 
glaucoma, although recently some significant 
adverse local and systemic side effects have 
been reported.'? Systemic effects seem to be 
primarily pulmonary (resulting from betaz- 
blockade) or cardiac (resulting from beta;-block- 
ade), but central nervous system* and genitour- 
inary’ side effects have also been reported. 

In addition to nonspecific beta-blockers, sev- 
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eral relatively specific beta;-adrenergic block- 
ing agents have been observed to decrease 
intraocular pressure in humans after topical 
use.!™? These drugs have the theoretical ad- 
vantage of less systemic beta:-blockade; thus, 
their use would be safer in patients with pul- 
monary disease such as asthma, chronic ob- 
structive pulmonary disease, or bronchitis. Be- 
cause many of the patients in our geriatric 
population with glaucoma have some degree of 
pulmonary disease, availability of an effective 
antiglaucoma beta;-blocking drug might pro- 
vide a margin of safety over nonselective 
agents. 

Betaxolol is one such cardioselective beta,- 
blocker that has been demonstrated in placebo- 
controlled," open label, and masked com- 
parisons with timolol” to be safe and effective 
in decreasing intraocular pressure in patients 
with glaucoma. We conducted a six-month pro- 
spective, double-masked, randomized trial 
comparing betaxolol with timolol maleate in 
the treatment of primary open-angle glaucoma. 





Subjects and Methods 





All patients were enrolled into this study 
from the Glaucoma Consultation Service at the 
Massachusetts Eye and Ear Infirmary. To quali- 
fy for enrollment, a patient had to demonstrate 
an average intraocular pressure in at least one 
eye of =26 mm Hg throughout the day without 
treatment. The patient was required to have 
stable visual fields, open angles, and optic 
nerves that in the opinion of the investigators 
could safely tolerate discontinuation of therapy 
for one to six weeks. We excluded any patient 
with active ocular infection or inflammation, 
previous topical allergy to timolol, or hyper- 
sensitivity to any of the vehicle components 
(benzalkonium chloride, disodium edetate, 
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tyloxapol), unstable cardiovascular disease, 
chronic obstructive pulmonary disease, recent 
bronchial asthma, myasthenia gravis, progres- 
sive retinal disease, treatment with a systemic 
beta-blocker, a history of dendritic keratitis or 
active corneal ulcer within the previous three 
months, or any other corneal abnormality pre- 
venting reliable applanation tonometry. Preg- 
nant and nursing women, contact lens wearers, 
patients with previous ophthalmic surgery, 
and those participating in other investigative 
studies within the previous 30 days were also 
excluded. 

If a patient met the eligibility criteria, in- 
formed consent was obtained and he or she was 
enrolled in the study. Baseline examination 
included blood pressure and pulse measure- 
ments as well as thorough ocular examination 
including corneal sensitivity with the Cochet- 
Bonnet anesthesiometer, Goldmann applana- 
tion tonometry, basal tear secretion, tonogra- 
phy, and quantitative visual fields using a 
Goldmann perimeter. We used a code based on 
computer-generated random numbers to allo- 
cate patients to either betaxolol or timolol, and 
the medication was administered in numbered 
bottles twice daily in both eyes. Separate ran- 
domization blocks were utilized depending on 
whether patients had been previously treated 
with timolol or not. 

Previous therapy was discontinued before 
enrollment. The periods without therapy were 
sufficient to permit a return of intraocular pres- 
sures to stable pretreatment baseline values. 
Washout periods lasted one week for pilocar- 
pine and from four to six weeks for epinephrine 
or timolol. 

Follow-up examinations were conducted at 
the same time of day as the baseline examina- 
tion. All technicians and physicians, as well as 
the patients, were masked as to which agent 
the patient was receiving. 

The first 27 patients started with 0.25% tim- 
olol or betaxolol. Approximately halfway 
through enrollment, there were enough data 
pooled from several institutions to indicate 
nonequivalence of the two agents at this con- 
centration. Therefore, all patients entering the 
study (after the enrollment of 13 patients) or 
treated for less than eight weeks were switched 
in a masked manner to 0.5% concentration of 
timolol or betaxolol. 

Examinations were conducted at one, two, 
four, eight, 17, and 26 weeks. At each follow- 
up examination, a history was obtained with 
attention to symptoms of photophobia, sting- 


ing, irritation, tearing, and redness. Blood 
pressure and pulse measurements were ob- 
tained and a complete ocular examination was 
performed. Tonography was repeated at eight 
weeks and perimetry at 26 weeks. General 
guidelines of glaucoma care were used for re- 
moving a patient from the study or adding 
adjunctive therapy. If intraocular pressure was 
judged by the masked examiner (R.C.A.) not to 
be adequately controlled on consecutive visits, 
the patient was switched to the 0.5% concentra- 
tion if not already receiving this. If the single 
eyedrop was still insufficient to control the 
intraocular pressure, adjunctive therapy was 
added. In general, intraocular pressure =24 
mm Hg was judged to be inadequate. Most 
patients who received adjunctive therapy were 
given 1% epinephrine hydrochloride. The oth- 
ers received propine 0.1%. Only if repeated 
visual field tests and extra examinations 
showed no progression of optic disk or visual 
field changes could patients with intraocular 
pressures =22 mm Hg continue in the study. 

Although entry criteria utilized an “average 
baseline” established from modified diurnal 
measurements, the definitive baseline used for 
data analysis was the average of intraocular 
pressures taken at the same time of day as all 
follow-up visits (+ 30 minutes). Analysis of 
data from tonographic and tonometric meas- 
urements used the average of both eyes for any 
particular reading. The analysis of blood pres- 
sure changes utilized the mean pressure which 
is <% (diastolic) + ¥% (systolic). 

Our analysis of the baseline values for all 
variables, as well as blood pressure and pulse 
throughout, used t-tests for comparisons be- 
tween the two treatment groups and paired 
t-tests to compare values at follow-up visits to 
the baseline values. 

Because of the change from 0.25% to 0.5% 
eyedrops during the course of the study and 
the need for adjunctive therapy in nine pa- 
tients, standard methods of presenting our 
data (for example, means broken down by test 
drug, concentration, and presence or absence 
of adjunctive therapy) have small numbers in 
each group, leading to low power and making 
meaningful comparisons impossible. In assess- 
ment of drug effects, patients requiring adjunc- 
tive therapy must be counted as failures of 
control. We incorporated such patients into the 
analysis of intraocular pressures by focusing on 
medianvalues of intraocular pressure in the 
comparison groups and on quartile boundaries 
rather than on means. Intraocular pressures in 
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TABLE 1 


NO. OF PATIENTS USING EACH CONCENTRATION BY 
DRUG AND WEEK 





WEEK BETAXOLOL TIMOLOL 
0.25% 0.5% 0.25% 0.5% 
1 12 8 15 3 
2 12 8 13 5 
4 10 7 13 5 
6 9 6 11 5 
8 7 11 11 $ 
17 6 14 9 8 
26 4 16 9 9 





eyes receiving adjunctive therapy were treated 
simply as if they were higher than the intraocu- 
lar pressure of any of the eyes that had not yet 
failed, with no further specification of the actu- 
al levels, for all visits after the institution of 
adjunctive therapy. The comparison between 
the groups was done by the median test. 

We used contingency table analysis (xë with 
Yates correction) to examine the relationship 
between treatment assignment and the need 
for adjunctive therapy. To check for confound- 
ing, we also did a multiple logistic regression 
analysis with need for adjunctive therapy as 
the dependent variable, and baseline intraocu- 
lar pressure, baseline outflow facility, age, sex, 
and treatment as the covariates. 

A total of 38 patients (23 men and 15 women) 
were enrolled in the study. Twenty were as- 
signed to betaxolol and 18 to timolol. Thirty 
five patients were white and three were black. 
The mean age of the patients was 59 (S.D. = 14) 
years (range, 29 to 78 years). No patients were 
lost to follow-up and no patients were removed 
from the study because of adverse reactions or 
inadequate intraocular pressure control. 


Results 


The mean starting intraocular pressure with- 
out treatment was 27.2 (S.D. = 2.1) mm Hg in 
the betaxolol group and 26.6 (S.D. = 2.5) mm 
Hg in the timolol group. 

Table 1 shows how the patients fared with 
regard to the concentration of medication they 
received. At all visits, more patients were using 
0.5% eyedrops in the betaxolol group than in 
the timolol group. 

Changes in intraocular pressure after treat- 


TABLE 2 


AVERAGE CHANGE IN INTRAOCULAR PRESSURE FOR 
PATIENTS USING 0.25% EYEDROPS 





CLINICAL DATA WEEK 1 WEEK 2 

Betaxolol 

No. of patients 12 12 

Mean change (mm Hg)* —5.7 —4.8 

S.D. 2.3 3.1 

SE. 0.7 0.9 
Timolol 

No. of patients 15 13 

Mean change (mm HG)* -7.4 =u 

S.D. 2.4 2.5 

S.E. 0.6 0.7 
P values for comparison of .07 .04 


betaxolol and timolol 


ee 


*Changes in intraocular pressure were statistically significant 
by the paired t-test for the betaxolol (P<.001) and timolol 
(P<.0001). 


ment with 0.25% timolol maleate and 0.25% 
racemic betaxolol at the first two visits (before 
any patients received adjunctive therapy) are 
shown in Table 2. Initial decreases in intraocu- 
lar pressure were slightly greater for timolol 
than for betaxolol (—7.4 mm Hg for timolol and 
—5.7 mm Hg for betaxolol, P<.07 for week 1; 
and —7.3 mm Hg for timolol and —4.8 mm Hg 
for betaxolol, P<.04, for week 2). 

Table 3 shows the medians and quartiles of 
intraocular pressure for the two groups for all 
the visits. Note that in all cases the third quar- 
tile of the timolol group is lower than the 
median of the betaxolol group. The differences 
between the two groups were statistically sig- 
nificant (P<.05) at weeks 2, 4, 17, and 26. 

Table 4 shows the medians and quartiles of 
change in intraocular pressure for the two 
groups for all the visits. Note that in all cases 
the third quartile of the timolol group was less 
than or equal to the median of the betaxolol 
group. The differences between the two groups 
were Statistically significant (P<.05) at weeks 1, 
2, 6, and 26. When the data on patients receiv- 
ing only 0.5% concentration were analyzed, 
similar differences between the two groups 
were observed, but with less statistical signifi-, 
cance (P<.06) because of the smaller number of 
patients. 

Adjunctive therapy was instituted in eight 
patients using betaxolol and one using timolol, 
all of whom were taking 0.5% concentration. Of 
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TABLE 3 
MEDIANS AND QUARTILES OF INTRAOCULAR PRESSURE BY TREATMENT AND WEEK 


a 


BETAXOLOL (mm HG) 


FIRST THIRD 
WEEK NO. QUARTILE MEDIAN QUARTILE 

1 20 20.2 23.0 25.2 

2 20 20.0 21.8 25.8 

4 17 20.5 22.5 25.0 

6 15 19.5 22.0 25.0 

8 18 18.5 22.8 25.5 
17 20 21.2 23.8 Adj* 
26 20 21.5 24.5 Adj* 


NO. 


18 
18 
18 


TIMOLOL (mm HG) 


FIRST THIRD P VALUE OF 

QUARTILE MEDIAN QUARTILE COMPARISON 
16.5 18.8 21:5 .06 
17.0 19.5 21.0 .02 
16.5 20.2 22.0 .04 
17.8 20.0 21.8 38 
18.0 19.8 22.5 33 
19.0 20.0 ae) .01 
20.5 22.0 23.0 .03 





*More than 25% of the patients in this group were using adjunctive therapy at this visit. 


the eight patients in the betaxolol group who 
required additional treatment, four had essen- 
tially no response at all to betaxolol alone after 
two weeks of treatment. The other four had 
initial responses to betaxolol but fulfilled the 
criteria for adjunctive therapy. 

A multiple logistic regression with treatment 
assignment, baseline intraocular pressure, 
baseline outflow facility, age, and sex as covari- 
ates indicated that the incidence of failure (that 
is, need for adjunctive therapy) in the betaxolol 
group was 11.2 times (95% confidence interval, 
1.2 to 113.8) that in the timolol group after 
adjustment for other covariates (P<.05). None 
of the latter was even marginally significant. 
All P values were >.39. 

A persistent decrease of 5 to 8 beats per 
minute in mean pulse was recorded in the 
timolol patients receiving both 0.25% and 0.5% 
solutions, but this was only statistically signifi- 
cant at six months. There was no change in 


mean pulse in the betaxolol group. Blood pres- 
sure was somewhat lower for betaxolol patients 
and was reflected by net changes in mean 
arterial pressure. However, no statistical differ- 
ence was seen. 

Mean facility of outflow before treatment was 
0.15 + 0.06 ul/min/mm Hg for the betaxolol 
group and 0.14 + 0.04 wl/min/mm Hg for the 
timolol group. Mean facilities of outflow after 
eight weeks of treatment were 0.14 + 0.05 pl/ 
min/mm Hg for the betaxolol group and 0.13 
+ 0.04 pl/min/mm Hg for the timolol group. 
The changes in facility were not statistically 
significant. 

Pupil sizes were unchanged after treatment 
with both drugs. 

Adverse reactions included transient diar- 
rhea, bad dreams, stinging (which occurred in 
14 of 20 patients taking betaxolol), bradycardia, 
and decreased corneal sensitivity. With the 
exception of stinging, all the adverse reactions 


TABLE 4 
MEDIANS AND QUARTILES OF CHANGE IN INTRAOCULAR PRESSURE BY TREATMENT AND WEEK 


—_—_—_—_—_—_—_—_—— OC eee 


BETAXOLOL (mM HG) 





FIRST THIRD 
WEEK NO. QUARTILE MEDIAN QUARTILE 

1 20 -6.8 -4.8 =9.4 

2 20 -6.4 —4.8 -1.4 

4 17 -6.8 -4.5 -28 

6 15 -6.0 -4.8 ~3.0 

8 18 -72 =42 0.0 
17 20 -5.8 ~3.5 Adj* 
26 20 -5.5 ET, Adj* 


NO. 


18 
18 
18 


TIMOLOL (mm HG) 





FIRST THIRD P VALUE OF 

QUAATILE MEDIAN QUARTILE COMPARISON 
-8.8 -8.1 -6.0 01 
=B.5 alt —5§.0 .03 
~92 at AL =5.5 .07 
=8.2 =7 A -4.8 .01 
=B —6.4 —4.5 19 
—712 —6.0 -4.5 O7 
=6.8 —4.5 = 03 


OCC 
“More than 25% of the patients in this group were using adjunctive therapy at this visit. 
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occurred in the patients receiving timolol. Al- 
though no punctate epithelial changes were 
seen at the slit lamp using fluorescein staining, 
five patients with subjectively reduced corneal 
sensation by a masked examiner were all in the 
timolol group. 





Discussion 





Several relatively specific beta,-adrenergic 
blocking agents including practolol,” ateno- 
lol," and metoprolol” have been shown to de- 
crease intraocular pressure in humans after 
topical use. All of the drugs in this subclass of 
beta-blockers have the theoretical advantage of 
not adversely affecting asthmatic patients or 
those with chronic obstructive pulmonary dis- 
ease. For example, practolol was shown to have 
little or no effect on airway resistance in such 
patients. Unfortunately, practolol treatment 
produced a severe oculocutaneous syndrome 
with subconjunctival scarring, dry eyes, and 
corneal ulceration in some patients," and many 
other drugs in this class have been found to 
have rapid tachyphylaxis or other problems 
prohibiting their use.” 

Betaxolol has proven to be safe and effective 
in decreasing intraocular pressure in placebo- 
controlled studies at 0.125%" and 0.25%" 
concentrations. Berrospi and Leibowitz” found 
an even better reduction in intraocular pres- 
sure during an open-label trial of betaxolol in 
South America with a 29.4% decrease at one 
week and a 35% decrease at the end of the first 
year. 

The purpose of our study was threefold: we 
wished to establish further the relative safety 
and efficacy of betaxolol in treating primary 
open-angle glaucoma; we wanted to compare 
betaxolol with timolol; and finally we wished to 
investigate betaxolol’s effect on tonographic 
aqueous humor outflow facility. 

Our results suggested that betaxolol is an 
effective agent in decreasing intraocular pres- 
sure at both 0.25% and 0.5% concentrations. 
The 20% reduction in intraocular pressure that 
we observed was relatively stable over a six- 
month period and patients with adequate intra- 
ocular pressure control exhibited no deteriora- 
tion of visual fields or optic disk cupping. 

In addition to absolute reduction in intraocu- 
lar pressure and long-term drift, additional 
factors that are important in evaluating thera- 
peutic efficacy are the number of nonrespon- 


ders and the numbers of patients not controlled 
adequately with a single agent. In the present 
study four of 20 patients had no measurable 
response to betaxolol after at least two weeks of 
therapy and required additional antiglauco- 
matous treatment. An additional four patients 
treated with betaxolol required adjunctive ther- 
apy for intraocular pressure control. In con- 
trast, we observed no nonresponders to timo- 
lol, and only one patient in the timolol group 
required adjunctive therapy. This difference in 
the need for adjunctive therapy was statistical- 
ly significant (P<.05). 

A greater decrease in intraocular pressure 
was observed with timolol than with betaxolol 
at both 0.25% and 0.5% concentrations but it 
may be unwise to compare the drugs in this 
fashion because timolol maleate is a pure solu- 
tion of active l-isomer, whereas betaxolol is a 
racemic mixture of the inactive (d) isomer and 
the active (1) isomer. It is possible that the 0.5% 
concentration of betaxolol may not be at the 
optimal point of the dose-response curve for 
routine therapy. It is also possible that because 
approximately one half of the patients were 
being treated with timolol before enrollment 
and washout, timolol nonresponders were 
thereby eliminated. Nevertheless, the statisti- 
cally significant difference in median intraocu- 
lar pressure and change in intraocular pressure 
in the timolol and betaxolol-treated groups (Ta- 
bles 3 and 4) suggested that at the 0.25% and 
0.5% concentrations of the two drugs, betaxolol 
may not be as effective in decreasing intraocu- 
lar pressure as timolol. Although the difference 
between the two groups was not statistically 
significant (P<.06) when comparing only 0.5% 
concentrations of the two drugs (the commer- 
cially available strengths), the magnitude of the 
difference was similar to the differences cited 
above. This difference needs to be kept in mind 
if patients with glaucoma who are well con- 
trolled with timolol therapy are switched to 
betaxolol. 

It is well established that timolol is a potent 
therapeutic agent that has been extremely ben- 
eficial in treating patients with several types of 
glaucoma. Consistent with previous reports on 
timolol, we observed some loss of effectiveness 
as the patients continued through the six- 
month protocol. 

No ocular side effects were observed with 
betaxolol. Specifically, no signs of a dry-eye 
syndrome were seen and no corneal anesthesia 
or punctate staining was observed. Cardiovas- 
cular changes were minimal with no change in 
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pulse and there was only a slight and nonsig- 
nificant blood pressure reduction. As in previ- 
ous studies,'™®" the drug did produce some 
stinging on instillation (14 patients) but no 
other symptoms were observed. 

Topical side effects from timolol treatment, 
such as decreased corneal sensitivity, and pos- 
sible systemic symptoms, such as bad dreams 
and hallucinations, were observed but were not 
judged to be serious enough to necessitate 
withdrawing the patients from the study. One 
patient whose heart rate dropped to less than 
50 beats/min with timolol was asymptomatic, 
and continuation of therapy was believed by a 
cardiologic consultant to be indicated; the pa- 
tient continued treatment without sequelae. 

Other potential systemic side effects of both 
drugs were probably avoided by the exclusions 
in the protocol. As in many clinical studies, 
patient selection procedures ensured that the 
frequency of severe side effects would be mini- 
mal. Younger, more active patients are more 
likely to adhere to a protocol that requires 
many visits, with a resultant tendency to 
screen out less-mobile, elderly patients, who 
are more likely to be susceptible to the pulmo- 
nary and cardiac side effects of any beta- 
blocking compound. While the validity of the 
comparison between timolol and betaxolol was 
ensured in this study through the randomiza- 
tion procedure, the absolute frequency of ad- 
_ verse effects in a study such as ours is likely to 
be an underestimate of the problems that may 
be encountered in clinical practice. 

Because the racemic mixtures of betaxolol 
had only one-half the concentration of active 
isomer contained in the timolol solutions, it 
was not altogether surprising that at equal 
concentrations betaxolol showed a smaller ef- 
fect on pulse than did timolol. 

Our tonographic data were consistent with 
the mechanism of action of betaxolol being to 
decrease aqueous humor production” similarly 
to timolol.” Because of its relative beta,-specifi- 
city, it is important to understand the pharma- 
cologic mechanism for this decrease in aque- 
ous secretion, for recent studies have demon- 
strated both directly and indirectly the pres- 
ence of predominantly betas-specific rather 
than beta;-specific receptor sites in the ciliary 
body of humans,” cats,*4 and albino rabbits. 6 
If this is indeed the predominant receptor pop- 
ulation available for blockade at the site of 
aqueous production, then either betaxolol has 
more betas-crossreactivity than previously 
thought or exquisitely small concentrations of 
beta»-specific blockade are required for an ob- 


servable effect on aqueous production. The 
difference between betaxolol and timolol in 
terms of the ability to block beta-receptors may 
also be important in the efficacy of adjunctive 
treatment such as epinephrine, which has been 
shown to be more additive to betaxolol than to 
timolol.” 

Thus, betaxolol appears to be a clinically 
effective and safe agent in the treatment of 
Open-angle glaucoma. However, the magni- 
tude of the decrease in intraocular pressure 
with betaxolol may not be as great as that with 
timolol, and there may be a greater need for 
adjunctive therapy with betaxolol. 
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Regulation of Intraocular Pressure During 


Cyclocryotherapy for Advanced Glaucoma 





Joseph Caprioli, M.D., and Marvin Sears, M.D. 


Five eyes of five patients with advanced 
glaucoma were treated with cyclocryotherapy. 
Intraocular pressure was monitored by appla- 
nation tonometry during the procedure and for 
the first 24 hours postoperatively. Two patients 
underwent a standard form of treatment, and 
exhibited two components of acute increases 
in intraocular pressure as a result of the proce- 
dure. Intraoperatively, intraocular pressure 
increased abruptly to 60 to 80 mm Hg during 
the freezing phase of cyclocryotherapy and 
decreased to baseline levels during the thaw 
phase. Postoperatively, intraocular pressure 
increased to approximately 50 mm Hg, peak- 
ing six hours after the procedure. We devised a 
method of manometric regulation of intraocu- 
lar pressure to prevent significant increases 
during cyclocryotherapy and used it in three 
patients. This group maintained intraocular 
pressures of approximately 25 mm Hg intra- 
operatively, and exhibited blunted postoper- 
ative increases. Manometric regulation of in- 
traocular pressure during cyclocryotherapy for 
advanced glaucoma may protect seriously com- 
promised optic nerves from further damage, 
and may represent a safer method of treat- 
ment. 


CyCLOCRYOTHERAPY for the treatment of glau- 
coma was introduced by Bietti' in 1950. Clinical 
studies addressing the efficacy of the procedure 
to reduce intraocular pressure in various forms 
of glaucoma have been reviewed elsewhere.’ 
Unfortunately, visual loss after cyclocryothera- 
py is not unusual despite decreases in intraocu- 
lar pressure.*° It has been our impression that 
intraocular pressure increases to extremely 


Accepted for publication Feb. 18, 1986. 

From the Glaucoma Service, Department of Ophthal- 
mology and Visual Science, Yale University School of 
Medicine, New Haven, Connecticut. 

Reprint requests to Joseph Caprioli, M.D., Depart- 
ment of Ophthalmology and Visual Science, Yale Uni- 
versity School of Medicine, P.O. Box 3333, New Haven, 
CT 06510. 


high levels during the freezing phase because 
of scleral contraction. This increase may pro- 
duce further injury to an already badly dam- 
aged optic nerve, resulting in loss of visual 
field in some patients with far-advanced glau- 
coma. 

We studied the intraoperative and immediate 
postoperative intraocular pressure response 
to cyclocryotherapy in five eyes of five patients 
with uncontrolled glaucoma. Three eyes under- 
went a procedure devised to maintain intraocu- 
lar pressure at a constant low level during the 
freezing phase of the cycle and to minimize 
the increase in the immediate postoperative 
period. 


Subjects and Methods 


All five patients had advanced glaucoma di- 
agnosed on the basis of increased intraocular 
pressure, glaucomatous optic nerve cupping, 
and advanced glaucomatous visual field de- 
fects. Cyclocryotherapy was recommended 
when maximum tolerated medical therapy did 
not adequately control intraocular pressure. 
Cyclocryotherapy was performed with a 3-mm 
probe and nitrous oxide gas, with a probe 
temperature of —80 C. Glaucoma medications 
were continued until the time of treatment. 

Anesthesia was achieved with a retrobulbar 
injection of 3 cc of 0.75% bupivacaine. The 
probe was placed so that its most proximal 
aspect was 2 to 3 mm posterior to the corneo- 
scleral limbus, and was frozen for 60 seconds. 
The eye was then allowed to thaw for 60 sec- 
onds. During each freeze-thaw cycle, intraocu- 
lar pressure was measured at intervals of 15 
seconds with a portable applanation tonome- 
ter. There was a period of approximately 30 
seconds between the end of a thaw and the 
beginning of the next freeze. A total of six 
freezes were placed equidistantly over the infe- 
rior 180 degrees of each globe. Firm contact was 
made with the conjunctiva by the cryoprobe to 
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begin the freeze, then external pressure was 
reduced to minimize intraocular pressure in- 
creases from globe compression. Sham freezes 
with placement of the probe on the eye without 
freezing were performed in each case; no sig- 
nificant intraocular pressure increase occurred 
under the same conditions of measurement. 

The procedure was modified in Cases 3, 4, 
and 5 as follows: before cyclocryotherapy 
was applied, a paracentesis track was made 
with a 20-gauge needle through clear cornea 
under sterile conditions. An anterior-chamber- 
maintaining needle was connected by intrave- 
nous tubing to a bottle of BSS placed at a height 
of 34 cm above the eye, and was inserted 
through the paracentesis track. This main- 
tained the pressure in the eye at approximately 
25 mm Hg throughout the procedure. Cyclocry- 
otherapy was then performed as described. At 
the end of the procedure, the BSS bottle was 
lowered to a height of 14 cm above the eye 
(corresponding to an intraocular pressure of 
approximately 10 mm Hg) and the anterior 
chamber cannula removed. The corneal para- 
centesis track sealed without sutures. In all 
cases, the anterior chamber remained deep 
after removal of the cannula and there was no 
leakage from the corneal wound postopera- 
tively by Seidel testing. 

At the completion of cyclocryotherapy, 5 mg 
of dexamethasone phosphate was injected sub- 
conjunctivally inferiorly, and the eye was 
patched after administration of atropine and 
gentamicin ointments. Intraocular pressure 
was monitored by applanation tonometry 
every two hours for 12 to 16 hours after the 
procedure, then again at approximately 20 
hours. During this time, all eyes were treated 
with a total of three doses of topical atropine 
1% and three doses of dexamethasone phos- 
phate 0.1%. Glaucoma medications were rein- 
stituted when necessary after the initial 24- 
hour postoperative period. 





Results 





Cyclocryotherapy was performed without 
manometric regulation of the intraocular pres- 
sure in Cases 1 and 2 and with manometric 
regulation in Cases 3 to 5. Cases 1 and 2 
demonstrated dramatic increases in intraocular 
pressure during the freeze cycle to 45 to 84 mm 
Hg. During the third freeze-thaw cycle in Case 
3, the tubing leading to the anterior chamber 
cannula was clamped to release manometric 


control; this resulted in an increase in intraocu- 
lar pressure to 47 mm Hg during the third 
freeze cycle. In all cases in which manometric 
control was used, intraoperative levels never 
exceeded 28 mm Hg. 

Postoperative increases in intraocular pres- 
sure were evident in all patients. This secon- 
dary increase was blunted in patients in whom 
manometric control was used by decreasing 
the intraocular pressure at the end of the 
procedure. Postoperative intraocular pressure 
reached a maximum level of 18 mm Hg in Case 
3, 25 mm Hg in Case 4, and 32 mm Hg in Case 
5, compared to 42 mm Hg in Case 1 and 53 mm 
Hg in Case 2. 





Case Reports 





Case 1 

A 14-year-old girl was referred to the Glauco- 
ma Service after extraction of a congenital cata- 
ract from the left eye when she was 8 years old. 
At 11 years of age she underwent cyclodialysis 
in the left eye for severe secondary glaucoma. 

On examination, the right eye was normal 
with a visual acuity of 20/20, an intraocular 
pressure of 18 mm Hg, open angles, a clear 
lens, and a normal optic nerve. The left eye was 
aphakic; best corrected visual acuity was count- 
ing fingers at 2 feet. The cornea was clear and a 
sector iridectomy was present superiorly. Go- 
nioscopy disclosed 2 clock hours of peripheral 
anterior synechiae present superiorly. The 
optic nerve demonstrated wide and deep glau- 
comatous cupping with a thin intact temporal 
neuroretinal rim. The intraocular pressure was 
33 mm Hg with timolol 0.25% twice daily and 
phospholine iodine 0.25% twice daily; the pa- 
tient was unable to tolerate other medications. 

The patient underwent cyclocryotherapy to 
the left eye without manometric control. Dur- 
ing the freezing phase, intraocular pressures 
increased to levels in excess of 60 mm Hg, and 
gradually returned to baseline levels during the 
thaw phase. The intraocular pressure de- 
creased to 20 mm Hg after one week. The eye 
had 1+ flare and no cells and an intraocular 
pressue of 21 mm Hg without medication five 
months after treatment. The visual acuity re- 
mained counting fingers at 2 feet. 


Case 2 

A 68-year-old woman was referred to the 
Glaucoma Service for treatment of advanced 
neovascular glaucoma with 360-degree secon- 








dary angle closure of the right eye. Visual 
acuity in this eye was counting fingers at 6 feet, 
and the intraocular pressure was 69 mm Hg 
with maximum tolerated medical therapy. The 
patient underwent cyclocryotherapy without 
manometric regulation of intraocular pressure 
(Figure). One week after the procedure, the 
intraocular pressure was 27 mm Hg. Panretinal 
photocoagulation was performed in this eye 
during the next several weeks. Six months after 
cyclocryotherapy, visual acuity was counting 
fingers and intraocular pressure was 15 mm Hg 
with maximum tolerated medical therapy. The 
rubeosis and retinal neovascularization had to- 
tally regressed. 


Case 3 

A 66-year-old man with far-advanced pri- 
mary open-angle glaucoma was monitored by 
the Glaucoma Service for one year. He had 
previously undergone three filtering proce- 
dures in the left eye and had lost light percep- 
tion in the right eye to glaucoma. Visual acuity 
was hand motions in the left eye. The optic 
nerve in this eye was nearly 100% cupped. An 
extracapsular cataract extraction in the left eye 
resulted in a visual acuity of 20/100. Postopera- 
tively, the patient’s intraocular pressure in- 
creased to 34 mm Hg with maximum tolerated 
medical therapy. During cyclocryotherapy with 
manometric control the intraocular pressure 
never exceeded 25 mm Hg except during one 
freeze cycle when the tubing to the reservoir 
was clamped. During this freeze cycle, the 
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intraocular pressure increased to 47 mm Hg. 
One week after the procedure, the intraocular 
pressure was 10 mm Hg. Seven months after 
cyclocryotherapy, the patient’s visual acuity 
was 20/100 and the intraocular pressure was 11 
mm Hg without glaucoma medication. 


Case 4 

A 56-year-old woman with bilateral aphakia 
was referred to the Glaucoma Service with 
advanced open-angle glaucoma. Visual acuity 
was hand motions in each eye. Vitreous was 
present in the anterior chamber of both eyes. 
Intraocular pressure was R.E.: 40 mm Hg and 
L.E.: 15 mm Hg with maximum tolerated medi- 
cal therapy. Examination of the optic nerves 
disclosed total cupping in both eyes; visual 
fields were not measurable with the Goldmann 
perimeter. 

The patient underwent manometrically con- 
trolled cyclocryotherapy of the right eye. Intra- 
ocular pressure was never measured to be 
higher than 26 mm Hg during the procedure. 
One week postoperatively the visual acuity in 
this eye was hand motions, and the intraocular 
pressure was 12 mm Hg. Five months after the 
procedure, the patient’s vision was stable and 
the intraocular pressure was 14 mm Hg with 
maximum tolerated medical therapy. 


Case 5 

An 84-year-old woman was referred to the 
Glaucoma Service with advanced primary 
open-angle glaucoma and an intraocular pres- 


Figure (Caprioli and Sears). In- 
traocular pressure measurements * 
during cyclocryotherapy. The shad- 
ed areas represent freeze cycles (60 
seconds), and the adjacent white 
areas represent thaw cycles (60 sec- 
onds). There was a period of ap- 
proximately 30 seconds between 
the end of a thaw and the begin- 
ning of the next freeze. In Case 2 
we used a standard method of cy- 
clocryotherapy and in Case 5 we 
used manometric regulation of in- 
traocular pressure. 


te CASE 2 
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sure of 41 mm Hg in the left eye. Fifteen years 
before, the patient had undergone bilateral 
intracapsular cataract extractions. Subsequent- 
ly, the left eye underwent two filtering proce- 
dures, both of which failed. The right eye had 
no light perception secondary to glaucoma. 
Cyclocryotherapy with manometric regulation 
was performed in the left eye (Figure). Intraoc- 
ular pressure one week after the procedure was 
17 mm Hg. Four months later, the intraocular 
pressure was 15 mm Hg and the patient’s visual 
acuity was stable at 20/70 with timolol 0.5% 
twice a day. 





Discussion 





Cyclocryotherapy is generally reserved as a 
final surgical effort in the treatment of various 
forms of advanced glaucoma, and is widely 
considered a destructive procedure with poor 
visual results. Cryosurgery of the ciliary body 
has been used for treatment of patients with 
advanced primary open-angle glaucoma, glau- 
coma in aphakic eyes, neovascular glaucoma, 
glaucoma after penetrating keratoplasty, and 
congenital glaucoma. Bellows and Grant? re- 
ported three eyes with unexplained loss of 
vision following cyclocryotherapy. Feibel and 
Bigger’ found that the visual prognosis re- 
mained poor in patients with neovascular glau- 
coma following cyclocryotherapy, despite con- 
trol of intraocular pressure. Krupin, Mitchell, 
and Becker’ reported a high incidence of loss of 
light perception (58%) after cyclocryotherapy 
in 50 eyes of 46 patients with neovascular glau- 
coma. Caprioli and associates’ recently report- 
ed worsening of vision after cyclocryotherapy 
in 18% of aphakic patients with open-angle 
glaucoma, 8% with angle-closure glaucoma, 
and in 70% with neovascular glaucoma. In 
addition, worsening of the visual field occurred 
in 41% of eyes, and 15% progressed to no light 
perception. . 

We have been concerned about volumetric 
changes and consequent dramatic increases in 
intraocular pressure during the freezing phase 
of cyclocryotherapy. This is probably a conse- 
quence of scleral contraction during freezing, 
causing a decrease in intraocular volume. The 
magnitude of the increase was evident in Cases 
1 and 2. These high levels of intraocular pres- 
sure can impair ocular circulation and may 
cause further damage to glaucomatous optic 


nerves. We therefore devised a simple method 
to regulate intraocular pressure manometrical- 
ly during cryotherapy. This simple procedure 
is performed under sterile conditions in the 
operating room and can be accomplished rapid- 
ly. The intraocular pressure is set at approxi- 
mately 25 mm Hg by raising the manometer to 
the appropriate level. This makes the eye firm 
enough to treat with the cryosurgical probe, yet 
maintains intraocular pressure at a constant, 
low level. 

The secondary increase in intraocular pres- 
sure during the hours immediately after the 
procedure is probably a consequence of severe 
blood-aqueous barrier damage, which leads to 
an inpouring of plasmoid aqueous. Lowering 
the reservoir to reduce the intraocular pressure 
to approximately 10 mm Hg at the end of the 
procedure seems to blunt this secondary in- 
crease by decreasing the baseline pressure. 

We do not know for certain what effect brief 
intraocular pressure spikes from cyclocryother- 
apy have on the optic nerve in advanced glau- 
coma. Long-term, prospective study of the vis- 
ual results are necessary in these and other 
patients undergoing cyclocryotherapy to de- 
cide whether brief increases in intraocular pres- 
sure are detrimental to optic nerves with ad- 
vanced damage. However, it seems prudent to 
avoid this intraoperative complication by using 
this simple procedure, particularly in patients 
with advanced glaucomatous optic nerve dam- 
age. There is an additional small risk intro- 
duced by converting cyclocryotherapy to an 
invasive procedure; this risk must be weighed 
against the potential benefits of intraocular 
pressure control. 





References 





1. Bietti, G.: Surgical intervention on the ciliary 
body. J.A.M.A. 142:889, 1950. 

2. Caprioli, J., Strang, S., Spaeth, G. L., and 
Poryzees, E. H.: Cyclocryotherapy in the treatment 
of advanced glaucoma. Ophthalmology 92:947, 1985. 

3. Bellows, A. R., and Grant, W. M.: Cyclocryo- 
therapy in advanced inadequately controlled glauco- 
ma. Am. J. Ophthalmol. 75:679, 1973. 

4. Feibel, R. M., and Bigger, J. F.: Rubeosis iridis 
and neovascular glaucoma. Evaluation of cyclocryo- 
therapy. Am. J. Ophthalmol. 74:862, 1972. 

5. Krupin, T., Mitchell, K. B., and Becker, B.: 
Cyclocryotherapy in neovascular glaucoma. Am. J. 
Ophthalmol. 86:24, 1978. 





A High-Efficiency Laser Iridotomy-Sphincterotomy Lens 





James B. Wise, M.D., Charles R. Munnerlyn, Ph.D., and Philip J. Erickson, M.S. 


A new laser iridotomy-sphincterotomy con- 
tact lens, bearing a 103-diopter optical button 
decentered 2.5 mm, gives the smallest iris 
focal spot and highest iris energy density 
practicably obtainable with a single optical 
glass refracting surface placed upon a thin 
Goldmann-type contact lens. By increasing 
iris energy density to a level 7.79 times greater 
than that from a plano contact lens and 2.92 
times greater than that from the Abraham lens, 
the lens increases the iris burn temperature 
level above the threshold level for evaporative 
pyrolysis, even at exposures of 0.01 and 0.02 
second, thus facilitating argon laser iridotomy 
and iris sphincterotomy by the linear incision 
method. Corneal and retinal energy exposures 
are greatly reduced. Used with the Nd-YAG 
laser, the lens increases efficiency for iridoto- 
my and for division of vitreous bands in the 
anterior chamber. 


WHEN LASER IRIDECTOMY with the milli- 
second-pulsed’* and Q-switched ruby lasers? 
and with continuous-wave®* and pulsed’ argon 
lasers was initially performed, either no contact 
lens was used or the eyelids were separated by 
a plano contact lens. The Abraham iridectomy 
lens" improved the efficacy of laser iridecto- 
my by producing a higher energy density at the 
iris while reducing energy density at the cornea 
and retina, but difficulties remained in perfo- 
rating light blue and thick, dark brown irides. 
In particular, light blue irides required high 
energy levels, with a risk of macular burns.” 
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The linear incision technique of laser iridotomy 
and iris sphincterotomy” utilizes multiple 
short-duration laser burns to make linear cuts 
across intrinsic iris tension lines, increasing the 
efficiency of iris perforation and producing true 
iridotomies rather than iridectomies. It reduces 
but does not completely eliminate the difficul- 
ties encountered with light blue or thick brown 
irides. To further reduce the corneal and retinal 
hazards and to increase the efficiency of iris 
perforation, the energy density at the iris sur- 
face must be selectively increased by additional 
laser beam convergence, obtainable either by 
increasing the cone angle of the beam from the 
laser instrument or by using a more strongly 
converging contact lens. Increasing the cone 
angle of the laser beam would require major 
instrument redesign and would impair use of 
the laser for retinal treatment, leaving an im- 
proved contact lens as the only practical solu- 
tion. A commercially available iridectomy con- 
tact lens with greater convergence is the Lasag 
CGI lens," but its optical center is in the center 
of the carrier ring, inducing astigmatism and 
corneal wrinkling during focus upon the iris 
periphery. 

We describe the optics and performance of a 
highly efficient contact lens specifically de- 
signed for the linear incision technique of iri- 
dotomy and iris sphincterotomy. This lens pro- 
duces on the iris the smallest focal spot and the 
highest energy density practicably obtainable 
from a contact lens with a single optical glass 
refracting surface on a Goldmann-type carrier 
lens. 


Material and Methods 





Design—Ten prototype lenses have been 
made by two of us (C.R.M. and P.J.E.) and 
clinically tested by the third (J.B.W). The final 
design was calculated (C.R.M. and P.J.E.) with 
a Hewlett-Packard Model 9816 computer and 
the “Super Oslo” software programs from Sin- 
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Fig. 1 (Wise, Munnerlyn, and Erickson). Overhead 
view of 103-diopter lens. Plano carrier is 14 mm in 
diameter and button is 9 mm in diameter. 


clair Optical. The calculations assumed the cen- 
ter of the lens button to be 2.5 mm from the 
center of the pupil, a button thickness of 4.3 
mm, a carrier lens thickness of 2 mm, a diago- 
nal corneal thickness of 1.15 mm, an anterior 
chamber depth of 2.39 mm, and an iris-retina 
distance of 20.65 mm. Total distance from lens 
surface to iris was 9.84 mm. The refraction 
coefficients of optical glass (1.515), polymethyl- 
methacrylate plastic, cornea, and aqueous 
humor were included in the calculation of theo- 
retical spot and blur radii at the iris and cornea. 
The aberrations caused by the sloping posterior 
surface of the contact lens and peripheral cor- 
nea were also included. The retinal spot sizes 
calculated are for the aphakic eye. For the 
phakic eye, the retinal spots will be somewhat 
smaller, but part of the blue-green or green 
laser light will be absorbed by the lens. 

Lens powers from 85 to 112 diopters were 
analyzed in steps of 0.10-mm radius of curva- 
ture. For the lens powers near 103 diopters 
(5-mm radius of curvature), 0.05-mm changes 
in radius of curvature (1% increments) were 
analyzed. Lens powers greater than 112 diop- 
ters are not usable and were not studied. For 
laser beam convergences of 8.5 and 4.5 de- 
grees, the 103-diopter lens gave the smallest 
theoretical iris focal spot size of any of the 
lenses. Lenses of lesser power placed further 
from the iris can give similar focal spots and 
cone angles, but these thick lenses require the 
laser to be much closer to the eye than it is with 





Fig. 2 (Wise, Munnerlyn, and Erickson). Oblique 
view of 103-diopter lens showing nearly hemispheri- 
cal button. 


a strong thin lens on a thin Goldmann-type 
carrier. The theoretical minimum iris spot, 
16.75 um with the 8.5-degree beam, is obtained 
by using a very high refractive index (diamond) 
meniscus lens and a perforated carrier lens, but 
this impractical lens design yields only a 26% 
increase in energy density over the 18.84-pm 
spot obtained with the 103-diopter optical glass 
button. 

Description and optical performance—The 
new iridotomy-sphincterotomy contact lens 
consists of a plano plastic carrier lens 14 mm in 
diameter, bearing a 9-mm diameter optical 
glass button lens 103 diopters in power, with 
the center of the button 2.5 mm from the center 
of the plano carrier (Fig. 1). Because of its 5-mm 
radius of curvature, the button is almost a 
hemisphere (Fig. 2). It has an antireflective 
coating to maximize light transmission, espe- 
cially for wavelengths from 488 to 1,064 nm. 
When used with a continuous-wave argon 
blue-green laser with a fiberoptic delivery sys- 
tem (Coherent, Inc., Model 920) giving an 8.5- 
degree beam convergence for the 50-ym aerial 
focal spot, the lens produces markedly im- 
proved efficiency for iridotomy (Tables 1 and 2). 
For a given laser output, the 103-diopter lens 
produces an energy density at the iris surface 
7.79 times greater than that produced by the 
plano lens and 2.92 times greater than that 
produced by the Abraham lens. The cone angle 
of the beam striking the iris is increased from 
8.5 to 19.6 degrees. With this laser, for a given 


548 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1986 


TABLE 1 
SPOT SIZES PRODUCED IN THE APHAKIC EYE BY 
VARIOUS CONTACT LENSES 





DELIVERED LASER SPOT (ym) 


AERIALSPOT DIAMETER DIAMETER DIAMETER 
LENS SIZE (uM) | ONCORNEA ONIRIS ON RETINA 
Plano 50 312 52.58 2,180 
Abraham 50 520 32.17 3,600 
103-diopter 50 1,020 18.84 7,140 
Plano 30 170 31.62 1,150 
Abraham 30 270 19.28 1,900 
103-diopter 30 539 10.76 3,780 


-CSCJȚŢȚŢUSSHAAAEAAEHHHHFFFSJMJSŚJĦLS)]|8SĦFãšSLr8LēE€ąHĒHģĈHĘESSVHãÏÏÏďÏÏď S SÇĉČSÏŜãĦHRKHďÜ 


iris energy density the retinal energy density is 
reduced by the 103-diopter lens to a level that is 
1.2% (1/83.6) of that produced by the plano lens 
and 8.7% (7.29/83.6) of that produced by the 
Abraham lens. The 103-diopter lens, therefore, 
markedly reduces the risk of macular injury. 
When used with a continuous-wave argon 
green laser of 4.5-degree beam convergence 
producing a 30-um aerial focal spot (Cooper- 
Vision, Inc., Model 8500), a similar improve- 
ment in efficiency is seen (Tables 1 and 2). This 
laser uses a direct mirror delivery system giv- 
ing a TEMo:- beam to allow focusing to a 30-um 
spot. The 103-diopter lens increases this laser’s 
4.5-degree cone angle to 10.4 degrees. For a 
given beam energy, this laser gives the highest 
iris energy density and temperature. Because 
the iris/retina efficiencies of the two lasers 
through the 103-diopter lens are similar (Table 
2), the retinal exposures will also be similar 


TABLE 3 
CHANGE IN IRIS SPOT SIZE WITH ANTERIOR 
MOVEMENT OF IRIS* 





FORWARD MOVEMENT IRIS SPOT DIAMETER RELATIVE ENERGY 


OF IRIS (MM) (uM) DENSITY (%) 
0.0 18.84 100 
0.5 19.78 91 
1.0 21.10 80 
1.5 22.59 70 





“Effect of anterior movement of iris toward the surface of the 
103-diopter lens, illustrating the reduction of energy density in 
shallow anterior chambers. Initial iris position is 9.84 mm from 
lens surface and assumed laser beam convergence is 8.5 de- 
grees. 


when the energy outputs of the two lasers are 
adjusted to give similar iris energies through 
the 103-diopter lens. 

The minimum spot size and maximum ener- 
gy density occur only when the iris is 9.84 mm 
from the surface of the 103-diopter lens. If the 
iris is moved forward, as in a shallow anterior 
chamber, the energy density is reduced (Table 
3). For a postulated 1.5-mm anterior displace- 
ment of the iris, exceeding the amount of dis- 
placement possible in the far peripheral ante- 
rior chamber of most eyes, the iris energy 
density is still 70% of that at optimum focal 
depth. 

Compared to the image seen with no contact 
lens, the iris image observed by the laser sur- 
geon has a linear magnification of 0.95x 
through the plano Goldmann contact lens, 
1.55x through the 66-diopter Abraham lens, 
and 2.65x through the 103-diopter lens. The 


TABLE 2 
RELATIVE ENERGY DENSITY AND EFFICIENCY OF CONTACT LENSES USED FOR IRIDECTOMY* 


—_—_——————————————————— 


RELATIVE ENERGY DENSIDY 


RELATIVE EFFICIENCY 


AERIAL SPOT 
LENS SIZE (uM) CORNEA IRIS RETINA IRIS/CORNEA IRIS/RETINA 
Plano (8.5-degree) 50 1.00 1.00 1.00 1.00 1.00 
Abraham 50 0.36 2.67 0.37 7.42 7.29 
103-diopter 50 0.09 7.79 0.09 83.20 83.60 
Plano (4.5-degree) 30 3.37 2.77 3.59 0.82 0.77 
Abraham 30 1.34 7.44 1.32 5.57 5.65 
103-diopter 30 0.34 23.90 0.33 71.30 71.80 


—_—_—e_—ererererereaaee—— ee eee 


“The relative energy density is obtained by dividing the square of the beam diameter produced by the plano lens (using the um spot and 
the laser with the 8.5-degree beam convergence) by the square of the beam diameter produced by the other lenses. The “efficiency” is the 
amount the iris energy density is multiplied by the lens, relative to a constant corneal or retinal energy density. It is calculated for a lens by 
dividing relative iris energy density by relative corneal or retinal energy density. 
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higher magnification allows precise aiming and 
focusing for maximum utilization of the high 
energy density. 

Compared to a 50-um aerial spot focused 
through a 66-diopter Abraham lens, the 103- 
diopter lens will in theory achieve the same iris 
energy density at 34.2% output energy using 
the 50-um aerial spot and at 11.2% output 
energy by changing to the laser producing the 
30-um aerial spot. This decreased output re- 
quirement allows nearly all iridotomies and iris 
sphincterotomies to be performed at energy 
levels attainable by lasers having argon green 
output, possibly giving additional protection to 
the macula from the use of this wavelength 
rather than argon blue-green. 

Effect of increased energy density—The 103- 
diopter lens gives an energy density 2.92 times 
greater than the 66-diopter Abraham lens with 
the 50-um spot diameter setting. Applied to the 
iris, the nearly tripled energy density produces 
a marked change in the response observed. As 
the iris temperature is progressively increased, 
initially the iris shrinks, then it denatures and 
darkens, then it chars and carbonizes, and 
finally it undergoes complete pyrolysis and 
evaporates. The response to an increasing iris 
burn temperature is therefore nonlinear. For 
each level of effect, there is presumably a 
threshold temperature, although the exact 
threshold levels have not been quantitatively 
determined. The very high energy density pro- 
duced by the 103-diopter lens allows the evapo- 
rative temperature threshold level for the iris to 
be achieved at lower output energies or shorter 
burn durations, or both, than can be achieved 
by lenses giving lower energy densities. Be- 
cause the evaporative temperature threshold 
can usually be attained with the 103-diopter 
lens at very short (0.01- or 0.02-second) burn 
durations, heat conduction is less and nearly 
all the applied laser energy evaporates iris, 
rather than being partially wasted in the pro- 
duction of a surrounding zone of charred and 
shrunken tissue. 

Many argon lasers produce poorly focused, 
oversize “50-um” spots” with energy density 
too low to produce iris temperatures above the 
shrinkage or carbonizing levels. When the 
evaporative pyrolysis threshold cannot be 
achieved, laser iridotomy becomes almost im- 
possible. With such lasers, use of the 103- 
diopter lens may be the only way to obtain 
successful iridotomies. 

Technique used to perform iridotomies and 
sphincterotomies—The linear incision method 


has been described in detail.’ Multiple laser 
burns were placed back and forth in a horizon- 
tal line across the fibers of the superior periph- 
eral iris or up and down ina vertical line across 
the iris sphincter at the upper margin of the 
pupil. Exposure times were 0.01 second for 
dark brown thick irides, 0.01 or 0.02 second for 
brown and hazel irides, and 0.02 or 0.05 second 
(rarely, 0.10 second) for the stroma of light blue 
irides. Bridging strands were cut and pigment 
epithelium was removed at 0.01 or 0.02 second 
only. Energy levels of 300 to 1,500 mW and 
total burn numbers of 88 to 555 were used for 
iridotomies. Up to 1,934 burns, at 0.01 second 
and low energy levels, were used for sphinc- 
terotomies. Because so little energy was 
delivered (and quickly dissipated) per burn, 
no upper limit was placed upon the total 
number of burns. We used whatever number 
was required for a precisely controlled iris 
incision of the proper size, with risk to 
cornea, lens, and retina minimized by the care- 
ful use of low energy levels. The emphasis 
was always upon precision and safety rather 
than upon speed, even though large iridoto- 
mies were often completed in three or four 
minutes. 

Difficulties in use—The 103-diopter lens is 
sensitive to decentration (Table 4). To maintain 
at least two thirds of the maximum energy 
density, the beam should not miss the center of 
the button by more than 1 mm on the limbal 
side nor by more than 0.75 mm (8.5-degree 
beam) or 1 mm (4.5-degree beam) on the central 
side. The laser with the 4.5-degree beam can be 
decentered further while still maintaining a 
spot size of less than 22 um. The spot size is 
less sensitive to tilt, provided that the beam 
strikes perpendicular to the surface. For 
sphincterotomies, the button should be cen- 
tered over the pupil border by lens tilt or by 
change in direction of gaze. The very shallow 
depth of field and high magnification requires 
firm manual stabilization of the patient’s head, 
especially in the case of an elderly patient with 
tremor. The lens requires sklll in precisely and 
rapidly aiming the laser in such a patient. The 
field of view is so small that inexperienced 
users can have difficulty determining exactly 
which area of iris is being visualized. The laser 
must be moved closer to the patient’s eye, 
which with the lasers tested has given no prob- 
lems with clearance. Lasers with very short 
working distances from instrument to eye 
might have insufficient clearance to allow use 
of the 103-diopter lens. 
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TABLE 4 
EFFECT OF BEAM DECENTRATION ON LASER SPOT SIZE ON THE IRIS 


İn 


LASER WITH 8.5-DEGREE BEAM (50-umM spoT)’ 


LASER WITH 4.5-DEGREE BEAM (30-uM spor)’ 


DECENTRATION* SPOT SIZE RELATIVE ENERGY DENSITY SPOT SIZE RELATIVE ENERGY DENSITY 
(MM) (uM) (%) (uM) (%) 
+1.50 31.29 32.6 15.95 45.5 
+1.00 23.16 66.2 12.62 72.7 
+0.75 20.76 82.4 11.67 85.0 
+0.50 19.31 95.2 11.09 94.1 
None 18.84 100.0 10.76 100.0 
-05 21.22 78.8 11.39 89.2 
-0.75 23.55 64.0 12.15 78.4 
—1.00 26.78 49.5 13.31 65.4 
—1.50 36.46 20.7 17.16 39.3 


Á 


“Plus decentration is toward the corneoscleral limbus; minus decentration is toward the pupil. 
‘Change in energy density for iris spots formed with the laser beam projected through the 103-diopter lens away from the optical center. 





Discussion 





The 103-diopter lens and two prototype 100- 
diopter lenses with buttons 8 mm in diameter 
have been used to perform over 160 consecu- 
tive argon laser iridotomies by the linear inci- 
sion method, with a functional opening of 250 
um or more in the lesser axis being obtained in 
every case regardless of iris color or thickness, 
although light blue irides were the most diffi- 
cult. Because the energy density at the iris was 
so greatly increased relative to the energy den- 
sity at the cornea and retina, lower laser energy 
settings and shorter exposures could be used 
(Figs. 3 and 4). The extreme divergence of the 
laser beam behind the iris gave much less 
retinal irradiance. The patients were only brief- 
ly dazzled, and no retinal burns were seen in 
any of the eyes treated. The linear incision 
method of iridotomy and iris sphincterotomy™ 
obtains its results by cutting across the intrinsic 
iris tension lines, and requires bridging non- 
pigmented iris strands to be divided so that the 
cut edges can pull apart. The high magnifica- 
tion and tiny hot spot produced by the new 
lens greatly aided in efficient division of these 
strands, allowing rapid production of large iri- 
dotomies and sphincterotomies with sharply 
cut edges and no surrounding iris burn dam- 
age. Ina recent series,” a 35% rate of lens burns 
was reported in argon laser iridotomy. The 
lower energy levels required and very shallow 
depth of focus of the 103-diopter lens have 
drastically reduced lens burns to an overall 


incidence of 4% small lens burns and to no 
burns in the last 50 eyes, in which maximally 
peripheral (just inside the peripheral corneal 
haze) iridotomies were performed. While a 25% 
rate of corneal burns has been reported," and 
some laser surgeons have had to terminate 
laser iridectomies because of corneal haze and 
burns,” with the 103-diopter lens no corneal 
burns whatever have occurred, even with far 
peripheral iridotomies in shallow chambers. In 
the case of Negro and Oriental irides, which 
are so subject to shrinkage and charring,” the 
high energy density of the 103-diopter lens 
combined with low total energy (3 to 8 mJ) per 
burn allowed rapid cutting, without any char- 
ring or shrinking, even of very thick dark 
brown irides at 0.01-second exposures and en- 
ergy levels of 300 to 800 mW, so that large 
(400-um or more) iridotomies could be created 
in a few minutes (Fig. 4). The lens allowed far 
peripheral placement of iridotomies (Figs. 3 
and 4), minimizing chances of visual glare or 
diplopia. “Stretch burns” were never required 
to facilitate iridotomy when the 103-diopter 
lens was used with the linear incision method. 
In contrast to series in which 33% and 34%}8 of 
the iridectomies had to be retreated, only one 
(0.6%) of those done with the 103-diopter lens 
required late removal of pigment. Two iridoto- 
mies in blue eyes had a residual bridging 
strand, but each had an adequately sized func- 
tional opening. 

Eyes requiring long-term miotic therapy can 
develop both pupillary block and severe, 
vision-reducing miosis. A small iris sphincter- 
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Fig. 3 (Wise, Munnerlyn, and Erickson). Case 1. Iridotomy measuring 500 x 400 pm, done with 95 burns at 900 
mW and 0.02 sec. This blue iris was unusually thin. Fig. 4. Case 2. Iridotomy measuring 700 x 400 pm in a black 
patient, done using 229 burns at 0.01 sec and 670 mW. Fig. 5. Case 3, right eye. Sphincterotomy 1,500 pm 
in length, done with 1,934 burns at 0.01 sec and 700 mW. Note complete lack of lens burns. Fig. 6. Case 3, left 
eye. Iridotomy of 500 x 250 um, done with 234 burns at 0.02 sec and 700 mW. The pupillary space is nearly filled 
by rolls of pigment epithelium, and the actual pupil opening is 0.6 mm. Fig. 7. Rabbit eye with argon (1) and 
Nd-YAG (2 to 6) laser iridotomies. Clockwise from 11 they are (1) full-thickness argon laser iridotomy made by 
517 burns at 0.01 sec and 800 mW, 100-diopter lens, (2) small full-thickness iridotomy made with three-shot 
burst at 6 mJ through 100-diopter lens, (3) deep iris pit made by one shot at 6 mJ through 100-diopter lens, (4 to 
6) iris pits made at 6 mJ and single shots or three-shot bursts through 66-diopter Abraham lens. Fig. 8. Albino 
rabbit eye with Nd-YAG laser iridotomy made with nine shots in a line, using 2 mJ through 100-diopter lens. No 
lens damage is visible with slit lamp or on histologic sections. 
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otomy (Fig. 5) will relieve both problems, 
whereas iridotomy alone (Fig. 6) relieves only 
the pupillary block. The sphincter is much 
thicker than the peripheral iris, requiring far 
more laser burns to incise it. To avoid lens 
burns, minimal burn energies are used and 
only the iris fibers are cut, allowing the pig- 
ment epithelium to pull apart from the intrinsic 
iris tension. 

Use with the Nd-YAG laser for vitreous 
bands—The 103-diopter lens has also been 
used with a neodymium-YAG laser (Coherent 
9900) to treat five eyes for vitreous bands and 
sheets extending through the pupil to cataract 
incisions. One of the sheets was 90 degrees 
wide and one eye had six vitreous bands. The 
bands and sheets were cut over the peripheral 
iris near the cataract incision by using the 
103-diopter lens prototype and single shgt 
mode at 1.1 to 4.0 mJ. The high energy density, 
shallow focal depth, and precise focusing 
allowed complete division of all of the bands 
and sheets present in each eye in one session 
with no visible corneal or iris damage, although 
one eye required supplemental use of the Lasag 
CGA goniolens for a band not accessible direct- 
ly through the cornea. Beam clipping was not a 
problem as good optical breakdown was seen in 
clear aqueous at 0.4 mJ with the 103-diopter 
lens. The CGA goniolens required 3.0 mJ for 
optical breakdown to be seen. The helium-neon 
laser aiming beams reflecting from the barely 
visible vitreous sheets could be seen more 
clearly with the 103-diopter lens than with the 
CGI or Abraham lenses. 

Nd-YAG laser iridotomies—Because of the 
100% success with argon laser iridotomies and 
to avoid hemorrhage and risk of lens perfora- 
tion,’ we have not yet used the 103-diopter 
lens for Nd-YAG laser iridotomies in humans. 
Also, in human eyes and in pigmented rabbit 
eyes, the linear incision iridotomy technique 
with the argon laser produces much larger 
iridotomies than are produced by the Nd-YAG 
laser in single shot or burst mode (Fig. 7). 

In albino and pigmented rabbit eyes, use of 
the Nd-YAG laser in single shots and four-shot 
bursts through the 103-diopter lens produces 
iridotomies at one half to two thirds of the 
energy required through the Abraham lens, but 
these iridotomies are small. By using low ener- 
gies (2 mJ, single-shot mode) and a series of 
impacts in a line back and forth across the iris 
fibers, similar to the linear incision method 
used with the argon laser, much larger iridoto- 
mies can be made, with no clinical or histologic 


evidence of lens injury (Fig. 8). As with any 
Nd-YAG laser iridotomy, oozing iris hemor- 
rhage occurs, and the line of impacts must be 
made rapidly before the view is obscured. 
To avoid lens capsule damage, Gaasterland, 
Rodrigues, and Thomas” recommended no 
more than 6 mJ and no more than two-shot 
bursts for producing Nd-YAG laser iridotomies 
in monkeys, but all iridotomies produced at 
these energy levels had closed within three 
months. Spaeth” stated that small Nd-YAG 
laser iridotomies in humans do not close. The 
linear incision method of Nd-YAG laser iridoto- 
my produces much larger iridotomies than the 
burst-mode methods. The shallow focal depth 
of the 103-diopter lens and the use of 2-mJ 
energy in single-shot mode avoids the risk to 
the lens capsule associated with high energies 
and burst-modes. Additional studies of this 
linear incision method of Nd-YAG iridotomy 
are being done in lagomorphs and primates. 
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Gabriel Karmon, M.D., and Hanna Savir, M.D. 


We conducted a prospective clinical study to 
evaluate potential retinal damage after argon 
laser iridotomy in 25 eyes of 22 patients with 
primary chronic angle-closure glaucoma. Ki- 
netic perimetry and ophthalmoscopy showed 
no detectable damage. Iridotomy required a 
mean of 11.4 + 10 joules to achieve a patent 
coloboma of 200 um after one to three sessions. 
Dark-prone and mydriasis tests were per- 
formed one month after surgery. Pilocarpine 
was discontinued in all cases. Both static pe- 
rimetry and fluorescein angiography of the 
midperiphery corresponding to the meridian 
of laser coloboma done six months after sur- 
gery showed focal damage. There was no dam- 
age in control tests of the same eyes in an 
opposite area of the retina. 


ARGON LASER iridotomy has become increas- 
ingly popular as an alternative to surgical iri- 
dotomy. The continuous-wave argon laser op- 
erates at wavelengths of 488 and 514.5 nm. 

Various investigators have stressed the tech- 
nical aspects of the procedure, encountering 
difficulties in penetrating thickly pigmented 
and lightly pigmented irides. Focal lenticular 
burns, mild keratitis, and the late closure 
(caused by a mechanism not yet understood) of 
formerly patent iridotomies by pigment poster- 
ior synechiae’’ are well-known minor compli- 
cations of laser iridotomy. Long-term follow-up 
studies*® have not demonstrated any apparent 
damage from corneal burns and focal lens opac- 
ities. 

Retinal burns are potentially dangerous if the 
beam is aimed at the macula, resulting in dam- 
age to the pigment epithelium and the overly- 
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ing photoreceptor cells. Because laser iridoto- 
mies are relatively peripheral, retinal burns 
should occur at or anterior to the equator. The 
damage to the choroid and the outer layers of 
the retina caused by laser irradiation is ascribed 
to the absorption of energy in the melanin 
granules, resulting in heat production in the 
choroid and in the retinal pigment epithelium. 
To the best of our knowledge, no ophthalmo- 
logically detectable retinal damage has been 
reported after argon laser iridotomy.” 

Because ophthalmoscopy is insufficient, we 
used static perimetry and fluorescein angiogra- 
phy to study possible retinal damage in hu- 
mans after argon laser iridotomy. 





Subjects and Methods 





Twenty-five eyes of 22 patients (mean age, 64 
years; range, 38 to 81 years) were included in 
our study. These were consecutive patients 
with primary chronic angle-closure glaucoma 
who underwent iridotomy with a continuous- 
wave argon laser adapted to a slit-lamp biomic- 
roscope. The surgery was performed after ad- 
ministration of topical anesthesia without the 
use of a contact lens, in a single-phase mult- 
iburn technique. The beam was aimed 1 to 2 
mm from the corneoscleral limbus, at the upper 
temporal or nasal quadrant (spot size, 50 wm; 
duration, 0.1 second; peak energies, 1,500 to 
2,000 mW) starting with lower energies and 
increasing to penetrate and enlarge the colobo- 
ma to the desired size and shape. 

All patients were treated with topical dexa- 
methasone sulfate six times a day for two days 
after surgery. All were given various strengths 
(1% to 3%) of pilocarpine hydrochloride before 
surgery. The patients returned for follow-up 
examinations one day, one week, one month, 
and six months after surgery. Complete oph- 
thalmologic examinations were performed: ki- 
netic perimetry, ophthalmoscopy, and provoc- 
ative tests. These included mydriasis and 
dark-prone tests. The mydriasis test was per- 
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formed by measuring intraocular pressure one 
hour after instillation of two drops of homatro- 
pine 1%. The dark-prone test was performed as 
follows: intraocular pressure was measured 
with a Goldmann applanation tonometer. The 
patient then lay face down on a nearby couch 
with his forehead resting on a pillow in a dark 
room. He was instructed to keep his eyes open 
and was observed from time to time to ascer- 
tain that he was alert and not asleep. Intraocu- 
lar pressure was measured after one hour; the 
only source of light was the blue light of the 
Goldmann applanation tonometer. The meas- 
urements were repeated until the intraocular 
pressure returned to its original level.’ 

Six months after the iridotomy, static perime- 
try and fluorescein angiography were per- 
formed. 

Static perimetry—The visual field examina- 
tion was done in all cases by one examiner 
(G.K.) with a white target, size II (1 mm’), 
luminosity 4, on a Goldmann perimeter. The 
meridian examined passed through the foveal 
point and the middle of the coloboma. We 
assume that retinal damage, if present, would 
be maximal in the area corresponding to the 
coloboma and slightly peripherally to it be- 
cause of the oblique laser beams or the plane of 
the iris. The corresponding meridian in the 
second eye (and in cases of bilateral coloboma, 
the meridian passing through the foveal point 
at 90 degrees) was considered a control line for 
each case. The target was presented thrice for 
one second at intervals of three seconds to 
avoid local adaptation. 

The width of the scotoma was measured in 
degrees from one edge of the crater to the other 
on the horizontal diameter. The depth of the 
scotoma was measured in terms of log units of 
neutral density filters. 

Fluorescein angiography—The pupil was di- 
lated maximally with tropicamide 1% and 
phenylephrine 10%. Only 23 eyes were fully 
dilated; of these, five (22%) had had lens opaci- 
ties before surgery and fluorescein angiogra- 
phy in these cases was considered inconclu- 
sive. Visual acuities before and after surgery 
were 20/25 to 20/120 (mean, 20/40). Fluorescein 
sodium 10% (5 ml) was injected into the cubital 
vein. The patient was asked to look to the 
direction of the coloboma and the fundus pho- 
tographs were taken as peripherally as possible 
to the area corresponding to the presumed spot 
where laser radiation crossed the middle of the 
iridotomy and reached the retina. In all cases 
fluorescein angiography was repeated two 


weeks later using the opposite midperiphery as 
a control. The patient was asked to look at the 2 
o’clock meridian when the laser iridotomy was 
at the 2 o’clock meridian, and so forth. The 
results of the two angiograms were carefully 
compared. 

Twenty-five eyes (12 blue and 13 brown iri- 
des) of 22 patients (14 women and 12 men) 
treated from February to August 1981 were 
included in this study. One to three sessions 
were needed to obtain a patent coloboma and, 
as a rule, more burns were needed in heavily 
pigmented irides (mean, 171) than in lightly 
pigmented irides (mean, 128). Patent colobo- 
mas were considered satisfactory when they 
had a diameter of approximately 200 um. The 
amount of energy used in each case to obtain a 
patent coloboma was calculated as follows: U = 
P x T, where U = energy (millijoules), T = 
exposure time (milliseconds), and P = power 
(milliwatts). The amount of energy required 
varied from 10.1 joules to 26 joules (mean, 11.4 
+ 10 joules). The shape of the coloboma was 
round to oval and the margins were slightly 
charred, especially in thick brown irides. 


Results 


One month after surgery, provocative dark- 
prone and mydriasis tests were performed. 
Patients with positive provocative tests were 
not included in this study. Treatment with 
pilocarpine eyedrops used by all the patients 
was discontinued after negative provocative 
tests. 

Static perimetry—No scotoma was found in 
any of the 25 eyes by routine monocular kinetic 
perimetry. The static perimetry technique dis- 
closed scotomas in 24 eyes (96%); the answers 
of one patient were considered inconsistent 
and therefore were not included. 

The width of the scotoma ranged from 2.5 to 
14 degrees (mean, 8.4 degrees) and the depth 
ranged from 0.1 to 0.95 log unit (mean, 0.41 log 
unit). The location of the scotoma on the merid- 
ian chosen was relatively central (Fig. 1) when 
the iris coloboma was closer to the colarette and 
more peripheral (Fig. 2) when the coloboma 
was closer to the corneoscleral limbus. We 
found no relationship between the size of the 
scotoma (depth x width, Fig. 3) and the 
amount of energy used. 

No particular defects were found on the con- 
trol meridian in any case (Fig. 4). The differenc- 
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Fig. 1 (Karmon and Savir). Static perimetry chart, left eye, showing width (6 log units) and depth (0.25 log 
unit) of scotoma at 35 degrees. 
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Fig. 2 (Karmon and Savir). Static perimetry chart, left eye, showing width (12 log units) and depth (0.75 log 
unit) of scotoma at 47 degrees. 
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Fig. 3 (Karmon and Savir). Static perimetry chart, right eye, showing a large scotoma 10 log units wide and 
0.95 log unit deep. 
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Fig. 4 (Karmon and Savir). Static 
perimetry chart, right eye, show- 
ing a scotoma at 45 degrees (merid- 
ian, 175 to 355 degrees); control 
meridian in the same eye is normal 
at 85 to 265 degrees. 
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Fig. 5 (Karmon and Savir). Early arteriovenous phase, left eye, upper temporal arcade area. Left, At 27.5 
seconds there is focal hypofluorescence. Right, At 89.9 seconds the focal hypofluorescence has gradually 
disappeared. 


es assessed by the color of the iris were not 
statistically significant. 

Fluorescein angiography—All 18 eyes 
showed a focal hypofluorescence of the back- 
ground (Fig. 5, left) in the arterial and arterio- 
venous phase, later disappearing completely 
(Fig. 5, right) in 11 eyes and persisting in seven 
eyes (Fig. 6). The late-phase angiogram showed 
a normal background pattern or slight hyper- 
fluorescence in the previously hypofluorescent 
area. 

A slight attenuation of the retinal vessels was 
also observed. The control fluorescein angio- 
grams were normal in all cases, failing to show 
any of the above cited focal findings. 
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Discussion 
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Our study showed that peripheral retinal 
damage exists after laser iridotomy. No detect- 
able damage has been reported in the human 
retina after argon laser iridotomy, even after 
routine fluorescein angiography of the posteri- 
or pole.* The susceptibility of the retina to 
damage from visible light of even low intensity, 
such as an indirect ophthalmoscope,*"' or intra- 
ocular fiber optic light” is well documented. 
The amount of absorbed energy is variable. It 
depends on the wavelength as well as on the 
location across the retina. The threshold for 


ophthalmoscopically visible fundus lesions in 
rhesus monkeys is 15 to 20 minutes of light 
exposure with an indirect ophthalmoscope® 
and ten minutes for a microscopic change. It 
has also been shown that increasing body 
temperature by a few degrees increases the 
retinal damage caused by visible light. *0231 

The responses of retinal cells to various types 
of injury are characteristic of the cells and not 
the injury; the response of irradiated photore- 
ceptor cells is degeneration and decay with loss 
of outer segments from macrophage activity.” 
Axonal swelling in the nerve fiber layer in areas 
of argon irradiation have been observed." ’® 
Vassiliadis and associates“ showed that short 
laser pulses require less energy to produce 
retinal damage. 

The argon laser systems used clinically are 
bichromatic (blue and green), producing main- 
ly blue radiation (70%). Pomerantzeff and asso- 
ciates* and Benedek” showed that intraocular 
light-scattering increases with the patient's age 
and decreasing wavelength. Argon blue light in 
particular is scattered 25% more than argon 
green, 100% more than krypton yellow, and 
300% more than krypton red light.” The light of 
the laser beam during its intraocular transit is 
scattered by age-related changes in ocular 
media; retinal burns require more incident 
power at the cornea in patients more than 50 
years of age.” These statements referred to 
panphotocoagulation and the peak energies 





Vol. 101, No. 5 


Retinal amage After Laser Iridotomy 559° 


cetretreretvesovvueterinssseice emma mara OA a AAAA REA aa naaa AABAA AAA isi AALIYAH AI EA AA EE SOHN 





Fig. 6 (Karmon and Savir). Early arteriovenous phase, left eye, upper temporal arcade area. Left, At 23.4 
seconds there is focal hypofluorescence. Right, At 53 seconds the hypofluorescent area is more clearly 
delineated with a second smaller area slightly inferotemporal to the main area. 


used in laser iridotomy are much greater 
(around 2,000 mW in our study) for repeated 
short periods (0.1 second). 

The burns described in our study were not 
observed ophthalmoscopically. They were 
probably not clinically dangerous, but much 
longer periods of follow-up are needed to eval- 
uate the potential clinical implications of our 
findings. As the use of a switched YAG laser in 
iridotomies becomes more and more wide- 
spread, parallel studies regarding possible reti- 
nal damage should also be carried out. 
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Photic Retinopathy From the Operating Room Microscope 





Dennis M. Robertson, M.D., and R. B. Feldman, M.D. 


Photic retinopathy was produced in two pa- 
tients after a 60-minute exposure to light from 
an operating room microscope (Zeiss OpMi 6). 
The first patient had a blind eye with clear 
(phakic) media and a normal-appearing retina. 
A 60-minute exposure produced an oval gray 
lesion in the posterior pole at the level of the 
pigment epithelium. With an ultraviolet-400 
filter added for a second exposure, a second 
lesion was produced. 

The second patient received a 60-minute ex- 
posure (without an ultraviolet filter) 72 hours 
before enucleation for a malignant melanoma. 
This produced photic retinopathy that resulted 
in a slight decrease in central visual acuity and 
a dense paracentral scotoma. This conclusively 
establishes a cause-and-effect relationship be- 
tween exposure to the light from an operating 
room microscope and a retinal lesion in the 
human eye. 


PHOTIC INJURY to the retina has been demon- 
strated in primates after prolonged exposure to 
light from commonly used ophthalmic instru- 
ments, including the slit-lamp biomicroscope, 
the indirect ophthalmoscope, and the opera- 
ting room microscope.’* Recently, light from 
the operating room microscope has been impli- 
cated as the cause of focal pigment alterations 
seen in the posterior pole of the human eye 
after cataract extraction. Twenty-two cases 
have been reported in which oval irregularities 
in the pigment epithelium have been discov- 
ered in the posterior pole after cataract extrac- 
tion.*"* Although evidence that these lesions 
are a result of photic injury has been impres- 
sive, conclusive proof has been lacking. We 
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report the effect of light exposure from an 
operating room microscope (Zeiss OpMi 6) on 
two eyes in two patients. The first patient had a 
blind eye with clear (phakic) media. The second 
patient had a malignant melanoma and re- 
ceived light exposure before enucleation. 


Subjects and Methods 


The motivation and attitude of two patients 
were carefully appraised by the investigators. 
A protocol approved by the Mayo Clinic Insti- 
tutional Review Board was reviewed with each 
patient, and informed consent was obtained. 

Patient 1—A 39-year-old woman was unilat- 
erally blind (in her right eye) as a result of a 
craniopharyngioma. The pupil was dilated to 8 
mm using 1% cyclopentolate HCl and 10% 
phenylephrine HCI. There was optic nerve pal- 
lor but the outer retina, pigment epithelium, 
and choroid appeared to be normal. An opera- 
ting room microscope with a 150-W, 21-V 
tungsten-halogen bulb connected to the micro- 
scope via external fiberoptics was used. The 
patient was positioned on an operating room 
table and the microscope light was directed 
into the right eye for one hour while the eyelid 
was held open with a wire speculum. The 
microscope was focused at the pupillary plane. 
Balanced salt solution was used to bathe the 
cornea at ten- to 30-second intervals. The in- 
vestigator continually observed the eye, which 
remained nearly motionless for the duration of 
the exposure. The position of the trapezoidal 
light reflex (which represents the hot spot fila- 
ment image) was noted near the center of the 
cornea (Fig. 1). A Hruby lens was intermittent- 
ly placed over the eye to verify that the posteri- 
or pole was in the center of the illuminated 
area. The left eye was patched during the light 
exposure. 

Seven weeks after light exposure, the experi- 
ment was repeated using an ultraviolet-400 
filter. In addition, the microscope was placed at 
the side of the patient rather than at her head 
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so that the corneal reflex assumed a vertical 
orientation. The light reflex was also moved 
more nasally so as to avoid the area of previous 
exposure. 

Studies before and after exposure included 
clinical examination, color fundus photogra- 
phy, and fluorescein angiography. 

Patient 2—A 48-year-old woman with a large 
malignant melanoma of the temporal choroid 
and ciliary body of the right eye (14 x 14 x 10 
mm) that invaded the anterior chamber angle 
was scheduled to undergo enucleation and 
consented to have the eye exposed to light from 
the microscope. Her visual acuity was 20/20. 
The lens and posterior pole appeared to be 
normal. 

The patient was instructed to look directly at 
the light from the operating room microscope 
for a period of 60 minutes. The eye remained 
relatively motionless while the patient continu- 
ously fixated on the center of the light from the 
microscope. The corneal light reflex was locat- 
ed near the center of the pupil. The pupil was 
dilated to 8 mm but, because the tumor extend- 
ed 1 mm into the temporal pupillary space, the 
microscope was placed at the patient’s side, 
creating a vertical corneal light reflex (trapezoi- 
dal hot spot filament image) to avoid shadow- 
ing of the microscope light by the tumor. An 
eyelid speculum held the right eye open. The 
eye was anesthetized with topical proparacaine 
HC] 0.5%, and the cornea was intermittently 


Fig. 1 (Robertson and Feld- 
man). Case 1. A 39-year-old 
woman with unilateral blind- 
ness as a result of a craniopha- 
ryngioma. During light expo- 
sure 4 trapezoidal corneal light 
reflex corresponded to the hot 
spot filament image from the 
operating room microscope. 


bathed with balanced salt solution, The left eye 
was patched. Studies before and after exposure 
included clinical examination, visual field test- 
ing, color fundus photography, and fluorescein 
angiography. 

Light measurements—We used an Interna- 
tional Research light 700 radiometer with an 
SEE-010 probe (spectral response, 400 to 1,100 
pm = 10%) to measure the irradiance of the 
microscope. Using the methods described by 
Calkins and Hochheimer,® we calculated a hot 
spot radiance of 2.3 W/sr-cm’, a retinal irradi- 
ance of 0.40 W/cm®, and an integrated retinal 
irradiance or radiant exposure of 1,440 joules/ 
cm? (0.40 W/cm? x 3,600 seconds). Under 
ultraviolet-400-blocked conditions, a hot spot 
radiance of 2.12 W/sr-cm®, a retinal irradiance 
of 0.37 W/em?, and an integrated retinal irradi- 
ance or radiant exposure of 1,332 joules/cm® 
(0.37 W/cm? x 3,600 seconds) was calculated. 
The ultraviolet lens filtered out approximately 
8% of the total light power. The emission spec- 
trum of the Zeiss OpMi 6 operating room mi- 
croscope has been reported previously." 


tte rere re UAH IH HANNE Ae? WANNA hA rr Anana MAA Aiaia Yui LEHA AAAA AAAA 


Patient 1—Baseline fundus photographs and 
fluorescein angiographic studies obtained for 
the right eye were unremarkable except for the 
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presence of optic nerve atrophy (Fig. 2). No 
changes in the fundus were observed during 
the period of light exposure. The corneal epi- 
thelium showed no evidence of swelling or 
erosion either during or after the light expo- 
sure. On the first day after light exposure, 
there was an oval zone of faint homogeneous 
gray discoloration at the level of the pigment 
epithelium located just superior to the macula. 
The lesion measured approximately 3 x 1 mm 
(Fig. 3). Fluorescein angiography demonstrat- 
ed progressive diffuse staining of the gray 
tissue which we interpreted to represent stain- 
ing of the pigment epithelium (Fig. 3). On the 
second and third days after light exposure the 
lesion appeared more intensely gray (Fig. 4). At 
eight days, pigment migration within the le- 
sion was noted (Fig. 5). By three weeks diffuse 
pigment clumping had completely replaced the 
grayish discoloration. When the experiment 
was repeated with the ultraviolet-400 filter in 
place, a similar lesion was produced. Its verti- 


Fig. 2 (Robertson and Feldman). Case 1. Before 
light exposure. Although optic atrophy is present, 
the retina and choroid appear to be normal on fun- 
dus photography (top left) and on fluorescein angi- 
ography in the arteriovenous (top right) and recircu- 
lation (bottom left) phases. 


cal orientation corresponded to the vertical 
orientation of the light reflex during the 60- 
minute exposure (Fig. 6). 

Patient 2—Results of baseline fundus photo- 
graphs and fluorescein angiographic studies of 
the posterior pole were normal (Fig. 7). The 
patient was examined 63 hours after light expo- 
sure at which time she was experiencing blurry 
vision and micropsia in the right eye. Her best 
corrected visual acuity in her right eye was 
decreased to 20/25. Amsler grid testing dis- 
closed a dense paracentral teardrop-shaped 
scotoma located to the left of fixation (Fig. 8). 
The scotoma was dense to a 35-mm white target 
on tangent screen testing at 1 meter. Compu- 
terized visual fields were obtained before and 
after light exposure. After light exposure, the 
visual fields showed a 5-dB loss of central 
sensitivity and an inferior paracentral scotoma 
of 5 to 10 degrees with a 30-dB loss of sensitivi- 
ty. Color vision (tested with AOH-R-R plates) 
was normal. The fundus showed a teardrop- 
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Fig. 3 (Robertson and Feldman). Case 1. One day after light exposure. There is a faint, sharply demarcated 
oval homogeneous area of grayish discoloration located superior to the macula at the bifurcation of a cilioretinal 
artery. The lesion measures approximately 3 x 1 mm (top left). Fluorescein angiography demonstrates 
progressive diffuse staining of the lesion at the level of the pigment epithelium (top right, bottom left, and 


bottom right). 


shaped gray lesion located in the macula. The 
lesion measured approximately 3 x 1 mm and 
appeared at the level of the pigment epitheli- 
um. The xanthophyllic luteal pigment ap- 
peared more prominent than it had before light 
exposure. A fluorescein angiogram demon- 
strated diffuse progressive hyperfluorescence 
of the lesion which included the tissues deep to 
the foveal avascular zone. The parafoveal reti- 
nal capillaries did not leak fluorescein (Fig. 9). 
The eye was subsequently enucleated. 
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Discussion 
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Although photic retinopathy has been pro- 


duced in primates from the light source of 
an operating room microscope,*” McDonald 
and Irvine” published the first report suggest- 
ing that photic injury to the human eye could 
be caused by light delivered by the operating 
room microscope. Subsequent reports by Bol- 
drey, Ho, and Griffith,” Ross," and Khwarg, 
Geoghegan, and Hanscom“ suggested that 
maculopathy observed after cataract extraction 
might be caused by light from the operating 
microscope. Until now, a cause-and-effect rela- 
tionship between the macular lesions and expo- 
sure to the light from the operating room mi- 
croscope has not been proven, although the 
evidence has been impressive. Our experiment 
conclusively established a cause-and-effect re- 
lationship between exposure to the light from 
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Fig. 4 (Robertson and Feldman). Case 1. Three 
days after light exposure. The photic lesion is more 
prominent. 





an operating room microscope and a macular 
lesion in the human eye. Three photic lesions 
were produced in two eyes. The lesions were 
consistent with a photochemical mechanism 
(rather than a mechanical mechanism, such as a 
Q-switched Nd-YAG laser or a photocoagula- 
tive mechanism such as the argon laser) be- 
cause of the relatively low radiant energy, long 
exposure time, and the lag time between radi- 
ant exposure and the appearance of the lesion. 

Importantly, light exposure in one eye with a 
visual acuity of 20/20 produced a retinal lesion 
associated with a one-line loss of vision, mi- 
cropsia, and a dense paracentral scotoma. Al- 
though the patient subjectively gazed directly 
at the center of the light, much of the retinal 
lesion was eccentrically located and the central 
visual acuity was only minimally affected. A 
review of the angiogram suggested that the 
retinal pigment epithelium deep to the foveal 
region was either partially protected by xantho- 





Fig. 5 (Robertson and Feldman). Case 1. Eight days 
after light exposure. Pigment mottling has begun to 
replace the gray discoloration (top left). The fluores- 
cein angiogram in the arterial phase (top right) 
shows blockage of dye resulting from pigment mot- 
tling into the central part of the lesion. However, the 
recirculation phase (bottom left) shows that much of 
the lesion still progressively stains. 
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phyll in the macula lutea (Fig. 9) or that the 
xanthophyll partially obscured fluorescein 
staining of the underlying retinal pigment epi- 
thelium. The minimal decrease in central visual 
acuity after 60 minutes of staring at the light 
from an operating room microscope was some- 
what surprising considering the density of the 
paracentral scotoma determined by visual field 
testing. However, this was not dissimilar to the 
findings reported by Tso, LaPiana, and Apple- 
ton” in a study of solar retinopathy induced in 
advance of enucleation. 

McDonald and Irvine” suggested that the 
intraocular lens might be a factor favoring the 
development of photic retinopathy. However, 
in other reported cases of presumed photic 
retinopathy, intraocular lenses were sometimes 
not inserted, and in our experiments the eyes 
had normal crystalline lenses. Our experiments 
were conducted both with and without an ul- 
traviolet filter in place; in both instances, pho- 


Fig. 6 (Robertson and Feldman). Case 1. Sixty- 
three hours after a second exposure to the operating 
room microscope with an ultraviolet-400 filter added. 
Fundus photography (top left) and fluorescein angi- 
ography (top right and bottom left) demonstrated 
the lesion in the papillomacular bundle. Progressive 
and diffuse staining of the lesion is visible at the level 
of the pigment epithelium. Pigment mottling is visi- 
ble superior to the macula at the site of the first light 
exposure conducted three weeks earlier. 


tic maculopathy was produced after exposure 
to the light for one hour. The calculated light 
intensity from our operating room microscope 
was similar to the values reported by Calkins 
and Hochheimer.'’ We measured the radiance 
of the hot spot source as 2.3 W/sr-cm® with a 
retinal irradiance of 0.4 W/cm*. With an 
ultraviolet-400 filter the radiance of the hot spot 
was 2.12 W/sr-cm* and the retinal irradiance 
was 0.37 W/cm’. The ultraviolet lens filtered 
out approximately 8% of the total light power. 

We presume that the ease with which photic 
maculopathy was produced in this experiment 
~-in contrast with the difficulty of producing 
photic retinopathy in human eyes exposed to 
light from the indirect ophthalmoscope—was 
related in part to changes induced in the corne- 
al epithelium by exposure to the indirect oph- 
thalmoscope. In experiments with the indirect 
ophthalmoscope, Robertson and Erickson” 
were unable to produce significant photic reti- 
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nopathy in a study involving seven human 
eyes. In that experiment light from an indirect 
ophthalmoscope was focused on the macula for 
45 minutes in three eyes with malignant mela- 
nomas requiring enucleation and in four blind 
eyes with clear media and normal-appearing 
retinas. During the 45-minute interval the cor- 
neas generally became dry and edematous 
even though the anterior surface was bathed 
with balanced salt solution every five to ten 
seconds. This was probably related in part to 
the large percentage of infrared heat delivered 
by the light from the indirect ophthalmoscope. 
By contrast, in the present experiments with 
the operating room microscope, corneal edema 
was not evident, and the epithelium remained 
intact during the entire exposure. Although the 
prolonged concentrated light exposure used in 
the experiment with the indirect ophthalmo- 
scope caused grossly visible progressive corne- 


al edema, retinal injury was recognizable only 


Fig. 7 (Robertson and Feldman). Case 2. A 48-year- 
old woman with a malignant melanoma of the tem- 
poral choroid and ciliary body of the right eye. The 
posterior pole appears to be normal on fundus pho- 
tography (top left) and fluorescein angiography (top 
right and bottom left). 


by electron microscopy and was characterized 
by irregular bending and twisting of the outer 
segments of the photoreceptors, changes con- 
sidered reversible in nonhuman primate stud- 
‘es. Intermediate to long-term follow-up (5 
minutes to ten years after exposure) of the 
blind eyes failed to show lens changes or de- 
layed light-induced degenerative changes in 
the retina. We believe that the corneal edema 
generated by the indirect ophthalmoscope 
served to protect the retina partially by de- 
focusing the light, thereby preventing the reti- 
na from receiving sharply focused light that 
might have caused more obvious damage. 
Recommended measures to reduce or pre- 
vent operating room microscope-induced pho- 
tic retinopathy in the human eye have included _ 
the use of ultraviolet filters, pupillary constric- _ 
tion, light barriers on the cornea or in the ` 
microscope, and placement of air in the ante- 
rior chamber after corneal incision. Ultraviolet- 
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Fig. 8 (Robertson and Feldman). Case 2. Amsler 
grid recording chart outlining a paracentral scotoma 
63 hours after exposure to the operating room micro- 
scope. 





filters do not eliminate the hazard. In our ex- 
periment, the use of an ultraviolet-400 filter 
failed to prevent the development of photic 
retinopathy. Ultraviolet filters were also used 
in nine of 12 presumed cases of photic maculo- 
pathy reported by Boldrey, Ho, and Griffith.’ In 
all 12 of their cases, the pupillary size had been 
decreased with intraocular acetylcholine. Air 
was placed in the anterior chamber in nine 
cases and a piece of Gelfoam was placed on the 
cornea after intraocular lens insertion in one 
case. Ít is evident from the reported cases that 
prolonged operating time with long exposures 
to light from the operating room microscope is 
related to the development of photic retinopa- 
thy. The mean operating time in the 12 cases 
reported by Boldry, Ho, and Griffith? was 103 
minutes. In nine of ten cases of presumed 
photic retinopathy observed after cataract ex- 
traction by S. Khwarg, J. R. Heckenlively, B. R. 
Straatsma, and A. E. Kreiger (oral communica- 
tion, Nov. 16, 1985), the operating time was 
more than 100 minutes. Although no decline in 
central vision was observed, some patients had 





Fig. 9 (Robertson and Feldman). Case 2. Sixty- 
three hours after light exposure there is a vertically 
oriented grayish discoloration located in the macula 
(top left). The fovea appears to be spared in the early 
phase of the fluorescein angiogram (top right) sug- 
gesting either protection from photic damage by the 
xanthophyllic luteal pigment or obscuration of the 
underlying pigment epithelial damage. The late 
phase demonstrates staining of the pigment epitheli- 
um deep to the capillary free zone (bottom left). 
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paracentral scotomas. In our experiment the 
lesion of photic retinopathy was associated 
with a dense paracentral scotoma and definite 
but minimal loss of central vision. Cystoid 
macular edema did not occur in our cases. 
Retinal irradiances of 0.37 W/cm’ under 
ultraviolet-400-blocked conditions and 0.4 
W/cm? without an ultraviolet filter for 60 min- 
utes through a normal crystalline lens are suffi- 
cient (suprathreshold) to produce photic retinal 
toxicity. 

Both eyes in our experiment were phakic. 
Since the lens normally filters out ultraviolet 
light (<400 nm), it is apparent that light with 
wavelengths greater than 400 nm, that is, visi- 
ble light, produced photic retinopathy. Animal 
experiments have shown that blue light is more 
toxic to the retina than other visible wave- 
lengths.?° Clearly, filters preventing transmis- 
sion of wavelengths up to 500 nm (which color 
the surgical field yellow) may be required to 
prevent photic retinopathy. 
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Observations on Long-Term Follow-up of Posterior 


Scleritis 


a 


Gurinder Singh, M.D., Rudolf Guthoff, M.D., and C. Stephen Foster, M.D. 


Clinical features of posterior scleritis were 
noted in 12 eyes of nine patients followed up 
for one to seven years. The signs of this clini- 
cal entity varied from transitory choroidal 
folds in the fundus to extensive scleral and 
choroidal edema with associated edema of 
Tenon’s space and of the optic nerve sheath. 
These were detected only by ultrasonography. 
Histopathologic examination of one eye dis- 
closed granulomatous inflammatory reaction 
in the involved scleral and choroidal areas. 
Local and systemic treatment with corticoste- 
roids seemed not to affect the clinical course or 
outcome. 


POSTERIOR SCLERITIS has often eluded diag- 
nosis because of its posterior, obscure location 
and its varied presentations.’ It has been con- 
fused with idiopathic central serous choroi- 
dopathy, choroiditis, macular edema, intrabul- 
bar and retrobulbar tumors, and signs of orbital 
pseudotumor.' Among its manifestations are 
ocular pain, blurred vision, refractive changes, 
diplopia, and proptosis.'* The disease has been 
ascribed to chronic sinusitis, rheumatoid ar- 
thritis, and collagen vascular diseases}; no 
common causative factor has been defined, and 
many cases are categorized as idiopathic. The 
clinical findings in our patients with posterior 
scleritis differed slightly from those mentioned 
in previous reports,'** and add more informa- 
tion concerning the course and management of 
this disease. 
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Subjects and Methods 





Seven patients were found to have posterior 
scleritis at the University Eye Clinic, Hamburg, 
West Germany, and two at the Massachusetts 
Eye and Ear Infirmary, Boston, during the peri- 
od 1977 to 1985. All patients underwent com- 
plete ophthalmic examinations, A- and B-scan 
ultrasonography, fundus angiography, and 
computed tomography. Local or systemic corti- 
costeroids, or both, were given to six patients. 
During follow-up periods of 13 months to 
seven years, the course of the disease was 
documented by the same diagnostic proce- 
dures. One eye was enucleated and subjected 
to histopathologic examination. 





Results 





The patients were 14 to 68 years old at the 
time of diagnosis; eight of the nine were male. 
Three had bilateral involvement. The original 
diagnoses had been macular edema, retinal 
detachment, papilledema, posterior choroidal 
folds, papillitis, episcleritis, and uveitis (Table 
1). The initial symptom was diminution of vi- 
sion in the involved eyes in all cases; three 
patients had associated ocular pain (bilaterally 
in two patients) and one patient had diplopia. 
Visual acuities in the involved eyes were be- 
tween 20/400 and 20/20, and could be corrected 
to 20/25 to 20/15 with convex lenses. Nine of 12 
eyes had mild papilledema of 1 to 3 diopters; 
this was confirmed by the papillary and peri- 
papillary persistence of dye during the late 
venous phase of fundus angiography. Folds 
seen with the ophthalmoscope at the posterior 
pole region were localized in the choroidal 
layer by their typical pattern of alternating 
hyperfluorescent and hypofluorescent bands 
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on angiography'** (Fig. 1). No leaking spots 
were seen on angiography. 

Patient 5, a 14-year-old boy, was referred to 
us with the diagnosis of papilledema and uvei- 
tis of both eyes. Visual acuity was 20/400 in the 
left eye. Simple correction of acquired hy pero- 
pia (+2.25 diopters) improved visual acuity in 
the involved eye to 20/25. On first examination, 
B-scan ultrasonography showed thickening of 
all the ocular coats, including Tenon’s space in 
the posterior pole area (Fig. 2). Although pri- 
marily in the left eye, these findings were 
visible in the right eye as well (Table 1). During 
the next two months the symptoms gradually 
disappeared, and visual acuity recovered to 
20/15 without refractive correction. At the time 
of the patient's last examination, at the end ofa 
seven-year follow-up, the ocular coats ap- 
peared normal clinically as well as ultrasono- 
graphically (Fig. 3). 

In Case 6, choroidal folds first discovered 
ophthalmoscopically in 1977 regressed gradu- 
ally, but were still visible at the time of the 
patient’s last examination in July 1982 (Fig. 4). 

Spontaneous bilateral rapid recovery also oc- 
curred within one week in Patient 7, whose 
symptoms had included ocular pain and dis- 
comfort and blurred vision in both eyes. Dimi- 
nution of vision was minimal and correctable 
with +0.50-diopter lenses. During the 13- 
month follow-up, this patient never com- 
plained of recurrence of symptoms. 

Patient 8, the only woman in our series, had 
been treated for anterior episcleritis in both 
eyes with systemic and topical corticosteroids 
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Fig. 1 (Singh, Guthoff, and Fos- 
ter). Case 4. Alternating hypo- 
fluorescent and hyperfluorescent 
bands, seen in late phases of fun- 
dus angiography, are characteristic 
of choroidal folds in the posterior 
polar region. 


for five years. At the time of our first examina- 
tion, a dense, posterior capsular cataract had 
developed, obscuring the left fundus. Visual 
acuity was light perception only. Ultrasonog- 
raphy disclosed marked thickening at the pos- 
terior pole; sclera, choroid, and optic disk head 
were markedly thickened, suggesting the diag- 
nosis of posterior scleritis. No abnormality was 
detected in the retrobulbar region. Systemic 
and topical corticosteroids were used to allevi- 





Fig. 2 (Singh, Guthoff, and Foster). Case 5, right 
eye. Ultrasonography showed marked thickening of 
posterior ocular coats. Choroid was markedly thick- 
ened over the normally concave anterior surface 


(arrows) of thickened sclera, seen close to the optic - 


nerve (QO). 
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TABLE 1 


SUMMARY OF CLINICAL DATA 
ES A ee a gh 


PATIENT NO., AFFECTED 


SEX, AGE (vrs) EYE INITIAL SYMPTOMS DIAGNOSIS AT REFERRAL 
t, M, 49 L.E, Refractive error 


Macular edema 


2, M, 39 LE, Visual loss Unilateral papilledema 
3, M, 39 Lot Visual loss Papillitis 
4, M, 28 RE. Visual joss Chorioretinal folds 
kE Visual loss Chorioretinal folds 
5, M, 14 LE. Pain and visual loss Papilledema with uveitis 
RE Pain and visual loss Papilledema with uveitis 
6, M, 46 RE. Blurred vision Folds in macular region 
7, M, 32 LE. Blurred vision and pain Papilledema, both eyes; increased 


RE. Blurred vision and pain 
Blurred vision and pain 


8, F, 68 LE: 


9, M, 47 RE. 


Diplopia and blurred vision 


intracranial pressure 
Episcleritis and dense cataract 


Episcleritis and papilledema 


nner 


“LP, light perception. This eye was eventually enucleated, 








Fig. 3 (Singh, Guthoff, and Foster). Case 5. Top, 
Ultrasonographically determined initial thickening 
of posterior polar region. Bottom, Seven years later, 
the same eye appears to be normal. 





ate the pain but, when pain persisted, the 
patient opted for enucleation of the virtually 
blind left eye. Histopathologic examination dis- 
closed a chronic granulomatous inflammatory 
reaction in posterior sclera, choroid, optic 
nerve, and ciliary body. The overlying retinal 
pigment epithelium was unaffected. Optic 
nerve atrophy was pronounced. 

In six eyes of five patients, choroidal folds 
persisted until their last examinations, bilater- 
ally in one case, despite treatment with local or 
systemic corticosteroids during follow-up peri- 
ods of 19 months to four years (Table 2). In 
these patients, posterior scleral curvature re- 
mained totally unchanged and choroidal folds 
could be attributed to the persistent thickening 
of the ocular coats (Fig. 4). Associated edema of 
Tenon’s space regressed to normal in all pa- 
tients, as determined by B-scan ultrasonog- 
raphy. The same procedure showed the optic 
nerve to be thickened in five patients (Table 2); 
this finding was confirmed by computed to- 
mography in Case 3. Computed tomography 
was noncontributory in the other four cases. 


Discussion 





anan aa naa NENE 


The diagnosis of posterior scleritis remains 
difficult because of its obscure location. Associ- 
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TABLE 1 (Continued) 


eh eft a i mc a ll 


VISUAL ACUITY TREATMENT 
ACQUIRED HYPEROPIA LENGTH OF 
UNCORRECTED CORRECTED (DIOPTERS) DRUGS EFFECT FOLLOW-UP 
20/25 20/15 +1.50 sph Salicyiates None 4 yrs 
20/50 20/20 +4.75 sph None None 4 yrs 
20/200 20/20 +2.75 sph Local & systemic None 19 mos 
corticosteroids 
20/25 20/20 +1.50 sph Systemic corticosteroids None 2 years 
20/20 20/15 +1.25 sph 
20/400 20/15 +2.25 sph Systemic corticosteroids Recovery in 1 wk 7 yrs 
20/20 20/15 +0.50 sph 
20/200 20/25 +3.00 sph Systemic corticosteroids None 4 yrs 
-0.75 cyi 
20/25 20/15 +0.50 sph None Recovery in 1 wk 13 mos 
20/25 20/15 +0.50 sph 
LP" Cataract Cataract Local & systemic None” 5 yrs 
corticosteroids 
20/40 20/20 Unknown Local & systemic Recovery in 3 mos 15 mos 
corticosteroids 


i 








ated choroidal involvement and changes in the 
overlying retinal tissue may cause posterior 
scleritis to be confused with central serous 
choroidopathy, choroiditis, and intrabulbar or 
retrobulbar tumors.'® One can usually differen- 
tiate between the various posterior ocular coats 
by decreasing amplification during ultrasonog- 
raphy.” Our observations showed that although 
the posterior scleral curvature remained un- 
changed, the scleral and choroidal layers were 
grossly thickened toward the retinal surface. 
Unlike some previous investigators,’ we 
found no case in which the overlying retina was 
detached. 

The most common initial symptom in our 
series was refractive change. Thickening and 
swelling of the posterior ocular coats pushed 
the retina anteriorly, producing axial acquired 
hyperopia. Vision in all the involved eyes was 
markedly improved by corrective lenses, sug- 
gesting that retinal structure and macular func- 
tion were undisturbed by the neighboring in- 
flammation. 

Only three patients complained of ocular 
pain. The pain probably resulted from tenonitis 
and stretching of Tenon’s capsule by edema 
into Tenon’s space. In scleritis the associated 
episcleritis and stretching or destruction of the 
nerves that pass through the sclera’ lead to 
ocular pain; this is also true for posterior scleri- 
tis. Optic nerve sheath swelling, which we 


detected in three patients, is another possible 
cause of ocular pain. 

Edema of sclera and choroid pushes the tis- 
sue on the posterior pole into horizontal cho- 
roidal folds. These radiated from the area of the 
optic disk head. None of the eyes with such 
folds (differentiated by angiography from reti- 
nal folds'*’) showed any leaking spots. Other 
investigators have observed leakage on angiog- 








Fig. 4 (Singh, Guthoff, and Foster). Case 6. Sligh y 
thickened posterior pole remained unchanged even 
after two years of follow-up. wo 
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TABLE 2 
ADDITIONAL OBSERVATIONS 


POSTERIOR OPTIC 


PATIENT AFFECTED TENON'S SPACE 


POLE NERVE 


COMPUTED TOMOGRAPHIC 


NO. EYE PAPILLEDEMA INVOLVEMENT THICKENING THICKENING FINDINGS 
1 L.E. No No 


2 LE. Yes (1 diopter) No 

3 Lok, Yes (1 diopter) Marked 

4 R.E. No Equivocal 
bis. No Equivocal 

5 LE: Yes Marked 
rE: Yes Mild 

6 RE. Yes Equivocal 

7 LE: Yes (2 diopters) No 
R.E, Yes (2 diopters) No 

8 LE. Yes No 


R.E. more than L.E. 


Yes — 
Yes Yes 
Yes Yes 
R.E. more than L.E. 


Normal after 3 yrs 
Normal after 2 yrs 
Optic nerve thickened 
Optic nerve thickened, 
R.E. more than L.E. 


L.E. more than R.E. — — 


Yes — Normal 
Mild —- — 
Mild = — 


Yes Yes — 


9 R.E. Yes No Yes — o 
aa 


raphy and taken it as a diagnostic feature dif- 
ferentiating posterior scleritis from orbital neo- 
plasms.! In our cases, leakage could not be 
considered a diagnostic finding. Indeed, our 
findings suggested that the disease process was 
limited by Bruch’s membrane, with overlying 
retinal pigment epithelium and neural tissue 
remaining undisturbed. This hypothesis was 
supported by the histopathologic examination 
of the enucleated eye. 

Retrobulbar, orbital, and ocular tumors may 
appear as choroidal folds, and eyes have been 
enucleated because of misdiagnosis of melano- 
mas and false-positive P? uptake tests in scleri- 
tis.*!°1! B-scan ultrasonograms can differenti- 
ate coats of the posterior pole,2 excluding 
tumors in many suspected cases. 

Our long-term study suggested that it may be 
useful to classify posterior scleritis into acute 
and chronic’ and wet and dry types. Chronic 
posterior scleritis persists as thickened sclera 
and choroid with unchanged choroidal folds 
for many years. Acute posterior scleritis devel- 
ops abruptly with diminution of vision, and 
resolves spontaneously within a few weeks, 
leaving no symptoms or signs. Our cases repre- 
sented the dry type of the disease, because 
there was no subretinal fluid collection and 
exudation and because the patients did not 
have the retinal detachment"! associated with 
the wet type. This suggests a wide spectrum of 
symptoms and signs in posterior scleritis. 
Shrinkage or thinning of the sclera developed 


in none of our patients, although reports of this 
have appeared.’ Rather, the only eye available 
for histopathologic study in our series showed 
thickening of the posterior ocular coats. 

The role of corticosteroids in the manage- 
ment of posterior scleritis!*47 remains contro- 
versial. One of our four patients returned to 
normal without corticosteroids, whereas three 
others had unaffected courses and outcomes 
despite the use of local and systemic corticoste- 
roids. 

The reported female predisposition to this 
disease’ is also controversial. Eight of our nine 
patients were male. 

We suggest avoidance of long-term cortico- 
steroid treatment for patients with posterior 
scleritis. The acquired hyperopia should be 
corrected refractively, and an aggressive search 
for undetected systemic disease should be un- 
dertaken. 
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Clinicopathologic Correlation of Lipidization and 


Detachment of the Retinal Pigment Epithelium 
5 a geet is nag ac tt 


Fadi El Baba, M.D., W. Richard Green, M.D., Jay Fleischmann, M.D., 
Daniel Finkelstein, M.D., and Zenaida C. de la Crux. B.S. 


A 49-year-old woman had a few small 
drusen-like lesions and one larger area of de- 
pigmentation in the right fundus. The pin- 
point lesions corresponded to single enlarged 
retinal pigment epithelial cells with lipid ac- 
cumulation and the larger area represented a 
small, localized retinal pigment epithelial de- 
tachment (soft druse). Lipoidal degeneration 
of individual retinal pigment epithelial cells 
may be a mechanism of nodular drusen forma- 
tion. The soft druse was associated with thick- 
ening of the basement membrane of the retinal 
pigment epithelium. 


WE OBSERVED two incidental findings in the 
fundus of a 49-year-old woman whose eye was 
enucleated because of an orbital tumor. The 
first lesion was in the form of small drusen-like 
dots that proved to be enlarged individual 
lipidized retinal pigment epithelial cells. This 
intracellular vacuolization has been observed 
in monkeys,’ and was considered by Fine and 
Kwapien' to be a form of lipoid degeneration of 
the retinal pigment epithelium. 

The second lesion was a small area of depig- 
mentation that showed early fluorescence and 
late staining. It was found to be a localized 
detachment of the retinal pigment epithelium 
or soft druse. Soft drusen, or small serous 
detachments of the retinal pigment epithelium, 
are associated with diffuse thickening of the 
inner aspect of Bruch’s membrane (diffuse 
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drusen)*® and are considered to be the result of 
widespread retinal pigment epithelial disease. 





Case Report 





A 49-year-old woman, recently found to have 
systemic lupus erythematosus, underwent ex- 
enteration of the right eye because of orbital 
recurrence of a squamous cell carcinoma that 
had metastasized or extended from the right 
side of her forehead. Her ocular history includ- 
ed an untreated squint that resulted ina “lazy” 
right eye since childhood. 

Ophthalmoscopic examination disclosed a 
visual acuity of R.E.: 20/50 and L.E.: 20/20. 
Intraocular pressure by applanation tonometry 
was 20 mm Hg in the left eye, and could not be 
measured in the right eye. External examina- 
tion disclosed a hard, fixed swelling of the right 
upper eyelid. The eyelid was drawn inferiorly 
and had limited motion. Extraocular muscle 
examination disclosed poor superoduction on 
the right and an “A” pattern. On slit-lamp 
examination the anterior segment was normal 
in both eyes. Ophthalmoscopy of the right eye 
showed no vitreous cells, a normal optic nerve 
head, and no folds or indentation in the poster- 
ior pole. At the nasal border of the macula, 1.5 
disk diameters temporal to the optic disk, there 
was a localized area of depigmentation measur- 
ing about 0.25 disk diameter in size (Fig. 1, 
left). About six pinpoint areas of depigmenta- 
tion measuring about one-fortieth disk diame- 
ter (about 35 um) were present inferonasal to 
the foveola (Fig. 1, left). The left fundus was 
normal except for similar dots of depigmenta- 
tion in the foveal area (Fig. 1, right). With 
fluorescein angiography, the larger area of de- 
pigmentation in the right eye displayed early 
fluorescence and mild late-staining without 
leakage (Fig. 2). The pinpoint dots in both eyes 
showed only in the preinjection views and were 
not apparent in the fluorescein angiogram. 
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Fig. 1 (El Baba and associates). Left, Ophthalmoscopic appearance of the right macula with scattered pinpoint 
areas of depigmentation (arrows) and a larger lesion nasal to the fovea (arrowhead). Right, Left macula discloses 


similar white pinpoint dots (arrows). 





Fig. 2 (El Baba and associates). Fluorescein angiog- 
raphy of right eye shows early fluorescence of larger 
area of depigmentation (top, arrow) with fading of 
the fluorescence in the late transit (bottom, arrow). 
The pinpoint areas of depigmentation do not fluo- 
resce. 








Material and Methods 





The enucleated right globe was fixed in a 
buffered solution of 1% glutaraldehyde and 4% 
formaldehyde. Representative specimens were 
dissected from the equatorial and macular 
areas. The specimens were secondarily fixed 
with 2.5% glutaraldehyde for two hours, 
washed with phosphate-buffered osmium te- 
troxide, and embedded in Araldite-epoxy resin. 
The areas of interest were identified by their 
relation to the retinal vessels and were matched 
with their equivalent location on the fundus 
photographs. Stepped sections were per- 
formed at 13 levels until the lesions were iden- 
tified. For phase-contrast photomicrography, 
sections 1 pm thick were stained with meth- 
ylene blue azure II. Ultrathin sections were 
stained with uranyl acetate and lead citrate and 
examined with an electron microscope. 

The remainder of the globe was routinely 
processed for light microscopy. 








Results 





Light microscopy—Histologic findings for 
the remainder of the globe were normal ex- 
cept for peripapillary drusen temporally and 
nasally. 

Phase-contrast microscopy—Individual lipi- 
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Fig. 3 (El Baba and associates). Individual retinal 
pigment epithelial cell lipidization. Three enlarged 
retinal pigment epithelial cells filled with lipid 
(phase-contrast, paraphenylenediamine; top left and 
top right, x 525; bottom, x 1,312). 


dized retinal pigment epithelial cells were ob- 
served at three different levels of sectioning 
(Fig. 3). These retinal pigment epithelial cells 
were studded with lipid vacuoles and were about 
twice the size of adjacent cells (Fig. 3). The 
retinal pigment epithelial granules were reduced 
in that cell and pushed to the periphery of the 
cytoplasm. The underlying Bruch’s membrane 
was normal. 

The large area of hypopigmentation was 
found in two levels of the sections and proved 
to be a small localized area of retinal pigment 
epithelial detachment (Fig. 4). The cleavage 











a au daa 2 = 
Fig. 4 (El Baba and associates). Two levels of 
detachment of retinal pigment epithelium (phase- 
contrast, paraphenylenediamine, x 525), 


was within Bruch’s membrane and was occu- 
pied by coalescent small spaces containing no 
apparent material. The underlying remainder 
of Bruch’s membrane was intact but one area of 
slight irregularity was observed at one level 
(Fig. 4, bottom). 

Electron microscopy—Examination showed 
large lipidized retinal pigment epithelial cells 
filled with homogeneous light-staining mem- 
brane-bound globules (Fig. 5). The large cells 
measured about 30 um in diameter and 25 pm 
in height. The adjacent, normal-appearing 
macular retinal pigment epithelial cells mea- 
sured 10 to 14 pm in size. Some large globules 
contained dense caps (Fig. 5). Melanin gran- 
ules were sparse in the lipidized cells. The 
underlying Bruch’s membrane was of normal 
thickness (2 um) and showed few aging 
changes. 

Electron microscopic study of two levels of 
the area of retinal pigment epithelial detach- 
ment disclosed a cleavage between the slightly 
thickened basement membrane of the retinal 
pigment epithelium and the remainder of 


ye 
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Fig. 5 (El Baba and associates). Cytoplasm of retinal pigment epithelial cell is distended by membrane-bound 
globules 1 to 3 um in size. Some of the globules contain more dense caps (arrows and inset). Bruch’s and 
choriocapillaris are intact. A thin membrane is evident around the lipid vacuoles in some areas (arrowhead, 
inset) (x 5,000; inset, x 24,000). 


Bruch’s membrane (Figs. 6 and 7). The retinal 
pigment epithelial basement membrane mea- 
sured 2.5 to 3.0 pm (Figs. 6 and 7). In some 
areas a thin portion of the inner collagenous 
zone of Bruch’s membrane remained attached 
to the detached and thickened basement mem- 
brane of the retinal pigment epithelium (Fig. 6, 
bottom). The area of cleavage between the 
basement membrane of the retinal pigment 
epithelium and the remainder of Bruch’s mem- 
brane was multiloculated by strands of filamen- 
tous material extending between the two layers 
(Fig. 6). The loculations contained a light- 
staining homogenous material with granular 
material arranged in a linear fashion (Figs. 6 
and 7). Some of the loculations had a distinct 
limiting membrane that was 6.5 nm in thick- 
ness. There was a 4-um area at the periphery of 


the entire lesion where a layer of fibrillar colla- 
gen 1.5 um thick was interposed between the 
thickened basement membrane of the retinal 
pigment epithelium and the remainder of 
Bruch’s membrane (Fig. 7, top and bottom). 
Here the collagen fibrils measured 7.5 nm in 
diameter and had foci of periodicity spacing of 
4.0 to 4.5 nm. In one area a closed loop of 
apparent retinal pigment epithelial basement 
membrane indented a retinal pigment epitheli- 
al cell (Fig. 6). At the same point, a portion of 
retinal pigment extended between the loop of 
basement membrane and the basement mem- 
brane along the basal surface of the retinal 
pigment epithelium (Fig. 6, bottom). Nodular 
projections of retinal pigment epithelial mem- 
brane indented the retinal pigment epithelium 
plasma membrane (Fig. 7, middle). 
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Fig. 6 (El Baba and associates). Top, Area of loculated detachment of retinal pigment epithelium and thickened 
basement membrane that measures 2.5 to 3.5 pm (arrows). The loculation of detachment contains a lightly 
staining homogeneous material with some linear strands of granular material and are separated by membranes 
and granular strands (asterisks), No choriocapillaris is present in this area (x 10,000). Bottom, Higher-power 
view shows thickened basement membrane of retinal pigment epithelium (arrow). A separated area of basement 
membrane-like material (arrowheads) is surrounded by retinal pigment epithelium (x 14,000). 
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Fig. 7 (El Baba and associates). Top, Area at periphery of retinal pigment epithelial detachment shows 
thickened basement membrane (arrows) of retinal pigment epithelium and a small loculation lined by a thin 
membrane (arrowhead). Adjacent area shows a zone of fibrillar collagen 4 wm wide and 1.5 pm thick with foci of 
periodicity spacing of 4.0 to 4.5 nm (asterisk) and other basement membrane-like material interposed between 
the thickened basement membrane of the retinal pigment epithelium and the remainder of Bruch’s membrane 
(x 17,000). Middle, Higher-power view shows retinal pigment epithelium to have an intact plasma membrane 
(circle), a thickened basement membrane (asterisk), and an extension of basement membrane (arrow) between 
retinal pigment epithelial cells or invaginating into a cell. The loculation is bounded by a distinct membrane 
(arrowhead) (x 45,000). Bottom, Higher-power view shows collagen fibrils that measure 7.5 nm in diameter and 
have foci of periodicity spacing of 4.0 to 4.5 nm (asterisk) and other basement membrane-like material 
sandwiched between the thickened basement membrane (between arrowheads) of the retinal pigment epitheli- 
um and the remainder of Bruch’s membrane (x 45,000). 
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The retinal pigment epithelium in the area of 
detachment had an accumulation of lipofuscin 
that was considered greater than in most other 
areas studied. No choriocapillaris was present 
in the area of detachment. Calcium deposition 
in the middle elastic zone of Bruch’s membrane 
was mild and of the same degree in all areas 
studied. 


Discussion 


A retinal pigment epithelial window defect 
is defined as an area of depigmentation that 
fluoresces during the transit but does not stain 
or leak. These features suggest that the blood- 
ocular barrier at the retinal pigment epithelium 
remains intact. In a clinicopathologic study of a 
retinal pigment epithelial defect, Keno and 
Green’ found an intact but moderately at- 
tenuated and depigmented retinal pigment epi- 
thelium. 

The pinpoint lesions in our study did not 
conform to the criteria fora window defect. The 
enlarged lipidized retinal pigment epithelial 
cells we found corresponded to the lesions seen 
ophthalmoscopically. Although the cells con- 
tained sparse melanin granules, they did not 
transmit fluorescence. These findings suggest 
that the blood-ocular barrier was intact. In- 
deed, we found these lipidized cells to be in- 
tact. Lipoidal degeneration of the retinal pig- 
ment epithelium was first observed in rhesus 
monkeys by Fine and Kwapien.' These yellow- 
white lesions, however, showed window de- 
fects on fluorescein angiography. 

Feeney-Burns and associates* found lipidized 
retinal pigment epithelial cells that correspond- 
ed to minute bright yellow spots that fluoresced 
and did not stain or leak in cynomolgus mon- 
keys. They also observed areas of separation of 
retinal pigment epithelium from Bruch’s mem- 
brane adjacent to a lipidized retinal pigment 
epithelium in one monkey. Fine’ confirmed the 
“lipoid” nature of the retinal pigment epitheli- 
al degeneration by fixation in osmium tetroxide 
to retain alcohol-soluble lipids. In the absence 
-of any associated changes, Fine? speculated 
that the lipidization was a primary form of 
degeneration of the retinal pigment epithelial 
cell. Retinal pigment epithelial lipid accumula- 
tion has been induced experimentally in rats 
after administration of cationic amphiphilic 
drugs,* in rabbits after intravitreal gentamicin,’ 
and in rhesus monkeys subjected to a single 
exposure of argon laser radiation.” 

Since nodular drusen contain lipid,'"* it may 
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be postulated that lipid degeneration is one 
means by which drusen develop. We speculate 
that adjacent retinal pigment epithelial cells 
proliferate over the lipid-rich material derived 
from the retinal pigment epithelium and thus 
form nodular drusen. Careful long-term clini- 
cal studies may determine if lipidized retinal 
pigment epithelial cells develop into or are 
associated with nodular drusen. 

We found the larger area that was evident on 
ophthalmoscopy and that fluoresced early and 
showed mild late staining to be an area of 
detachment of the retinal pigment epithelium 
along with its thickened basement membrane. 
This lesion was classified as a small detachment 
of the retinal pigment epithelium or a soft 
druse.*”"* Thickening of the inner aspect of 
Bruch’s membrane has been attributed to the 


- accumulation of a complex reticulum of vesicu- 


lar and curvilinear profiles, possibly derived 
from the retinal pigment epithelial plasma 
membrane and basement membrane material, 
including wide-spaced collagen. Kenyon 
and associates” found no clear demarcation 
between retinal pigment epithelial cytoplasm 
and the abnormally thickened Bruch’s mem- 
brane material. They believed that this abnor- 
mally accumulated material represented an ex- 
cessive production of basal plasma membrane 
and basement membrane by the retinal pig- 
ment epithelium. 

The features were a bit different in our case. 
We found the retinal pigment epithelial base- 
ment membrane to be thickened in the area of 
retinal pigment epithelial detachment. We do 
not know whether the basement thickening led 
to detachment or was a secondary change. We 
believe that the former is more likely. At the 
margins of the retinal pigment epithelial de- 
tachment we found a zone where wide-spaced 
collagen was interposed between the thickened 
basement membrane of the retinal pigment 
epithelium and the remainder of Bruch’s mem- 
brane. 

The accumulation of similar material in the 
outer and inner collagenous zones of Bruch’s 
membrane has often been described as an aging 
change.’*"’ Sarks’*! described ultrastructurally 
similar materials in basal retinal pigment epi- 
thelial cells and labeled them basal linear” and 
basal laminar’ deposits. These deposits were 
located exclusively between the basal infold- 
ings of the retinal pigment epithelium and its 
basement membrane and were considered to be 
an abnormal activity of the retinal pigment 
epithelium. The basal laminar or linear depos- 
its differed from the degenerative material 
found in drusen and within Bruch’s membrane 
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by their location and staining characteristics. 
Sarks'** nevertheless acknowledged the con- 
cept shared by others’*"”! that the degenera- 
tive material of drusen and Bruch’s membrane 
represented retinal pigment epithelial waste 
products leaking through breaks in the retinal 
pigment epithelial basement membrane,"”” or 
shedding by a process of apoptosis.” 

In our experience, wide-spaced collagen is 
more common in the inner portion of Bruch’s 
membrane than between the basal infoldings of 
the retinal pigment epithelium and its base- 
ment membrane.**” 

Two additional features that warrant discus- 
sion were (1) the presence of a separated dou- 
ble layer of possible retinal pigment epithelial 
basement membrane interposed between reti- 
nal pigment epithelial cells and located inter- 
nally to the detached, thickened retinal pig- 
ment epithelial basement membrane and (2) 
the finger-like projection of thick retinal pig- 
ment epithelial basement membrane invaginat- 
ing into retinal pigment epithelial cells. We 
postulate that this aberrant basement mem- 
brane was previously detached, but was dis- 
lodged by retinal pigment epithelium that 
gained access to the area of detachment and 
produced a new layer of thickened basement 
membrane that subsequently also became de- 
tached. Budding or extension of the thickened 
basement membrane between retinal pigment 
epithelial cells could represent a stage in the 
elaboration of aberrant basement membrane, as 
proposed by Diisek, Sheicher, and Schmidt” or 
a remnant of the separated membrane. A simi- 
lar configuration of basement membrane occurs 
in the corneal epithelial fingerprint pattern of 
map-dot-fingerprint dystrophy.” 
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Expression of HLA-DR Antigen on Retinal Pigment 


Epithelial Cells in Retinitis Pigmentosa 


Barbara Detrick, Ph.D., Merlyn Rodrigues, M.D., Chi-Chao Chan, M.D., 
Mark O. M. Tso, M.D., and John J. Hooks, Ph.D. 


Class II (HLA-DR) antigens are cell surface 
molecules that play a major role in the initia- 
tion and perpetuation of immune responses. 
Although most cells do not constitutively ex- 
press class II antigens, selected cells can be 
stimulated to do so in some immunologically 
mediated disorders. When retinal pigment ep- 
ithelial cells were evaluated by either immu- 
noperoxidase or immunofluorescent staining 
of frozen eye sections from normal individu- 
als, HLA-DR antigens were not detected. In 
contrast, retinal pigment epithelial cells from 
two patients with retinitis pigmentosa did ex- 
press HLA-DR antigens. These findings dem- 
onstrated that at some time during the course 
of retinitis pigmentosa, the retinal pigment 
epithelial cell is activated to express HLA-DR. 


Crass Il ANTIGENS, HLA-DR in the human 
and la in the mouse, are membrane-bound 
glycoproteins that are encoded by genes of the 
major histocompatibility complex. Unlike the 
class I antigens (HLA-A, -B, and -C), which are 
present on all nucleated cells, class II antigens 
are restricted to selected cell types. B lympho- 
cytes, activated T lymphocytes, monocytes, 
macrophages, Langerhans cells, dendritic cells, 
and vascular endothelial cells have been re- 
ported to contain class II antigens.'’ Expression 
of these antigens is of great functional impor- 
tance for the initiation and perpetuation of 
immune responses. These molecules are essen- 
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tial for antigen presentation and subsequent 
specific T lymphocyte activation.*’ 

Investigators are now finding the inappropri- 
ate expression of these antigens on cells that 
previously appeared to have no established 
immunologic function.** This deviant expres- 
sion of class II antigens has been associated 
with selected immunologically mediated dis- 
eases such as autoimmune thyroiditis and 
graft-vs-host disease.’*'’ In the case of autoim- 
mune thyroiditis, the expression of class II 
antigens on the thyroid epithelial cells has been 
postulated to perpetuate the autoimmune state 
by continually presenting autoantigens to T 
lymphocytes." 

During the past few years, several reports 
have indicated that there are subtle changes in 
cell-mediated immune reactivity in retinitis 
pigmentosa. Reactivity to retinal S antigen and 
alterations in selected functions and numbers 
of T lymphocytes have been described.” Re- 
cent studies in our laboratory showed that 
monocytes from patients with retinitis pigmen- 
tosa express diminished amounts of HLA-DR 
antigen and that their mononuclear cells pro- 
duce subnormal levels of interferon-gamma.” 
Moreover, we also demonstrated the presence 
of HLA-DR antigen on cultured retinal pigment 
epithelial cells from patients with retinitis pig- 
mentosa.*' Because interferon-gamma is a po- 
tent modulator of class II antigen expression 
and both interferon-gamma and class II anti- 
gens are essential regulators of efficient im- 
mune reactivity, these findings may be indica- 
tive of an immune disturbance in patients with 
retinitis pigmentosa.*!° 

The present investigation was initiated to 
determine whether the retinal pigment epithe- 
lial cell expresses class II antigens constitutive- 
ly or whether this cell can be induced to express 
these molecules during a retinal degenerative 
disorder. We demonstrated that normal human 
retinal pigment epithelial cells do not express 
HLA-DR antigens under physiologic condi- 
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tions but that retinal pigment epithelial cells ex- 
press HLA-DR antigen in retinitis pigmentosa. 


Subjects and Methods 


Patients—The clinical and histopathologic 
abnormalities of the two patients were consis- 
tent with the diagnosis of retinitis pigmentosa. 

Case 1—A 66-year-old woman had a ten-year 
history of gradually decreasing vision associat- 
ed with nightblindness and bilateral cataracts. 
Examination disclosed classic signs of retinitis 
pigmentosa, including pigmentary retinopathy 
with the classic “bone spicule”’ feature, attenu- 
ation of retinal blood vessels, and pallor of the 
optic nerve. After bilateral cataract surgery her 
visual acuity improved to approximately 20/60 
in each eye. Details regarding the inheritance 
pattern could not be obtained. 

Case 2—A 79-year-old man had typical retini- 
tis pigmentosa. In 1978, at his last ocular exam- 
ination, his visual acuity was 20/100, with hand 
movements at the periphery. The lens showed 
3+ nuclear sclerosis. Ophthalmoscopy showed 
typical bone spicules, the optic nerve appeared 
to be waxy and pale, and the retinal blood 
vessels were narrow and sclerotic. He died of a 
stroke in 1985. The family history disclosed 
that two maternal male cousins and two neph- 
ews also had retinitis pigmentosa. 

Immunofluorescent procedure and reagents 
—Portions of fresh-frozen eyes were obtained 
from two patients with retinitis pigmentosa 
and from two eye bank eyes (from 63- and 
70-year-old individuals). Cryostat sections (6 to 
8 um thick) were air-dried and fixed in cold 
(—20 C) acetone for ten minutes. Sections were 
then rehydrated in phosphate-buffered saline 
(PBS) for five minutes and preincubated with 
normal goat serum (1:20) for 30 minutes at 35 C 
in a humidified chamber. Primary antibodies 
were applied for one hour in a humidified 
chamber. Sections were washed three times in 
PBS for ten minutes followed by incubation 
with fluorescein-conjugated goat antimouse 
IgG or goat antirabbit IgG for 30 minutes. 
Sections were washed three times, mounted, 
and viewed in a fluorescent microscope.” 

Immunoperoxidase  procedure—Immuno- 
histochemistry was performed by the avidin- 
biotin-peroxidase complex method.** Briefly, 
the frozen serial sections, 4 to 6 wm thick, were 
fixed in acetone for five minutes, transferred to 
Tris-buffered saline (pH 7.6), and then im- 


TABLE 


IDENTIFICATION OF HLA-DR ANTIGEN ON HUMAN 
RETINAL PIGMENT EPITHELIAL CELLS 


IMMUNOFLUORESCENT 
STAINING AND 
IMMUNOCYTOCHEMICAL 
ANALYSIS OF 
RETINAL PIGMENT 
EPITHELIAL CELLS 
RETINITIS 
NORMAL PIGMENTOSA 
ee 5 aT 
Monoclonal antibody 
Anti- HLA-DR (OKla) Negative Positive 
Anti- HLA-DR (BD-DR) Negative Positive 
Antimonocyte/antimacrophage 
(MO2) or (Leu-M3) Negative Negative 
Anti-T lymphocyte 
(CD2-D66) or (CD3-Leu 4) Negative Negative 
Anti-T/B lymphocyte (CD5-A50) Negative Negative 
Hetero antisera 
Anti-HLA-DR Negative Positive 
Antifibronectin Negative Negative 
Anti-factor VIII Negative Negative 


mersed in 10% normal horse serum in buffer for 
five minutes. The monoclonal antibodies 
(Table) were used at a concentration of 1 to 2 
ug/ml. After incubation in a moist chamber at 
room temperature for one hour, the slides were 
washed in Tris-buffered saline and the secon- 
dary antibody, biotin-conjugated horse anti- 
mouse IgG (1:200), was then layered on the 
slides. The slides were again incubated in a 
moist chamber at room temperature for another 
hour. After washing in Tris-buffered saline, 
avidin-biotin-peroxidase complexes at a 1:100 
dilution were applied for 45 minutes. The slides 
were washed again in Tris-buffered saline, 
and developed in diaminohenzide-8% nickel 
sulfate-3% hydrogen peroxide solution. The 
slides were then counterstained with methyl 
green (1% in methanol), dehydrated, cleared, 
and mounted as in routine processing. 
Antibodies—Both hetero and monoclonal 
antibodies were employed in this study. The 
hetero antiserum, rabbit anti-HLA-DR, recog- 
nizes the common framework of the HLA-DR 
molecule. Anti-factor VII antiserum identifies 
vascular endothelial cells. Antifibronectin rec- 
ognizes cells containing fibronectin. Two 
monoclonal anti-HLA-DR reagents were used: 
antihuman HLA-DR (OKIa) and anti-HLA-DR 
(BD-DR). Both of these monoclonal antibodies 
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were IgG: antibodies. Antibody MO2, a mono- 
clonal antibody that reacts with 100% of mono- 
cytes and macrophages, is of the IgM, suoclass. 
Antibody Leu-M3, a monoclonal antibody that 
also reacts with monocytes and macrophages, 
was also used in this study. Antibody D66 is a 
CD2 monoclonal antibody that reacts with 
100% of E-rosette-positive T lymphocytes 
(IgG) and antibody A-50 is a CD5 monoclonal 
antibody that reacts with all T lymphocytes 
and selected B lymphocyte subpopulations 
(IgG2).*°*! Antibody Leu 4 is a CD3 monoclonal 
antibody that identifies mature T lymphocytes. 


Results 


Macroscopic examination in both cases 
showed typical bone spicule distribution of 
pigmentation, particularly in the posterior and 
equatorial retina. Microscopic examination dis- 
closed advanced retinal degeneration with 
focal retinal pigment epithelial cell change in- 
cluding hypertrophy, hypotrophy, atrophy, 
and migration of retinal pigment epithelial cells 
into the retina (Fig. 1, top). The retina showed 
loss of neuronal cells and marked gliosis. Pho- 
toreceptor cells were present in the peripheral 
retina of Case 1 and focally in the posterior 
retina in Case 2. The optic nerve in both cases 
was markedly atrophic. 

Incubation of frozen tissue sections from two 
patients with retinitis pigmentosa with mono- 
clonal anti-HLA-DR immunoglobulin resulted 
in the fluorescent staining of the retinal pig- 
ment epithelial cells (Fig. l, middle). This 
bright green stain was detected when the sec- 
tions were treated with either the hetero anti- 
HLA-DR antiserum or with the two monoclonal 
anti- HLA-DR immunoglobulins (Table). In con- 
trast, when frozen tissue sections from normal 
eyes were reacted with either hetero anti-HLA- 
DR antiserum or monoclonal anti- HLA-DR im- 
munoglobulins, no specific fluorescent staining 
was detected (Fig. 2 and Table). The only color 
observed in this tissue section was the typical 
yellow autofluorescence of the lipofuscin gran- 
ules in the retinal pigment epithelial cells 
(Fig. 2). 

Immunoperoxidase analysis disclosed find- 
ings similar to those obtained with immunoflu- 
orescent staining (Fig. 3, left and middle, and 
Table). The retinal pigment epithelial cells 
treated with monoclonal anti-HLA-DR immu- 
noglobulin showed a positive reaction indicat- 
ed by the dark blackish staining (Fig. 3, left). 
This staining was most frequently observed 


where the retinal pigment epithelial cells were 
either atrophic or where the cells displayed 
hypotrophic or hypertrophic pigmentation. In 
contrast, the retinal pigment epithelial cells 
treated with mouse ascites fluid or unrelated 
monoclonal immunoglobulin did not take up 
the black stain (Fig. 3, middle). 

Evaluation of the retinitis pigmentosa tissue 
sections often showed a selected distribution of 
staining for the HLA-DR antigen on the retinal 
pigment epithelial cells. This staining was most 
frequent where the retinal pigment epithelial 
cell layer was abnormal (Fig. 1, middle). In 
addition, immunofluorescent staining indicat- 
ed the presence of HLA-DR antigen on the 
membrane and within the cytoplasm of the 
retinal pigment epithelial cell. This staining 
pattern was consistent with previous reports 
describing fluorescent labeling on the mem- 
brane and in the cytoplasm of HLA-DR-positive 
cells, "+s 

The specificity of HLA-DR antigen staining 
was substantiated by the finding that the reti- 
nal pigment epithelial cells did not stain with 
irrelevant monoclonal antibodies (that is, anti- 
bodies to monocytes-macrophages, T lympho- 
cytes, and B lymphocytes) (Table). Moreover, 
failure of the retinal pigment epithelial cells to 
react with monoclonal MO2 or Leu-M3 indi- 
cates that these cells are not monocytes or 
macrophages (Fig. 1, bottom and Table). 

Migration of retinal pigment epithelial cells 
into the retina has been described in retinitis 
pigmentosa.***' We observed a similar migrato- 
ry pattern (Fig. 1, top). That these migrated 
cells are retinal pigment epithelial cells and not 
monocytes was demonstrated by their positive 
staining with anti-HLA-DR immunoglobulin 
and negative staining with anti-monocyte- 
macrophage immunoglobulin (monoclonal anti- 
MO2 and anti-Leu-M3). 

Reports from a number of laboratories have 
clearly shown that the HLA-DR antigen can be 
found on the surface of certain activated cells, 
such as vascular endothelial cells, astrocytes, 
and T lymphocytes.*” In this study we also 
observed HLA-DR antigen on some of these 
cells within the eye. Some endothelial cells in 
the vessels of the choroid and retina stained 
with monoclonal anti-HLA-DR immunoglobu- 
lin (Figs. 1, middle, and 3, left). Marked vascu- 
larization and sclerosis, which can be seen in 
retinitis pigmentosa, made it difficult to evalu- 
ate the endothelial cells in more detail. Occa- 
sionally, HLA-DR-positive lymphocytes were 
observed in the choroid. Some glial cells also 
reacted with the anti- HLA-DR immunoglobulin 
(Fig. 3, left). 
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Fig. 1 (Detrick and associates). Frozen sections of 
an eye from Patient 2. Top, Advanced degeneration 
of the retina (R) with a loss of photoreceptor cells and 
outer nuclear layer and atrophy of the retinal pig- 
ment epithelium (arrows) (C, choroid) (hematoxylin 
and eosin, X 200). Middle, Immunofluorescent stain- 
ing with monoclonal anti-HLA-DR immunoglobulin 
(monoclonal OKla). Retinal pigment epithelium (ar- 
rows) reacts with the HLA-DR antibody. This is 
indicated by the bright green stain (arrows). The 
retinal pigment epithelial cells also display a yellow 
color. This does not result from a specific antibody 
reaction but rather from the autofluorescence of the 
lipofuscin granules typically associated with these 
cells (R, retina; C, choroid) (<x 100). Bottom, Immu- 
nofluorescent staining with monoclonal antimono- 
cyte immunoglobulin (monoclonal MO2). The ab- 
sence of a green stain indicates that the retinal 
pigment epithelial cells do not react with the MO2 
antibody. Again, the typical yellow autofluorescence 
of the lipofuscin granules is seen in the retinal 
pigment epithelial cells (arrow) (R, retina; C, cho- 
roid) (X 63). 








Fig. 2 (Detrick and associates). Frozen sections of an eye from a 
normal individual show absence of immunofluorescent staining in the 
retina or on the retinal pigment epithelium with monoclonal anti-HLA- 
DR immunoglobulin (monoclonal OKIa). The only color observed in 
this tissue is the typical yellow autofluorescence of the lipofuscin 
granules in the retinal pigment epithelial cells. In contrast to the 
tissues from the patients with retinitis pigmentosa, this retinal pig- 
ment epithelial cell layer is not disrupted (R, retina; C, choroid) (x 63). 
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Fig. 3 (Detrick and associates). Frozen sections of an eye from Patient 2 illustrating immunoperoxidase 
staining. Left, A marked positive reaction (dark blackish stain) with the monoclonal anti-HLA-DR antibody 
(OKIa) on the hypertrophic retinal pigment epithelial cells (arrows) (R, retina; C, choroid; S, sclera) (x200). 
Middle, A negative reaction with the mouse ascites fluid (control) on the retinal pigment epithelial cells 
(arrows). The normal brown pigment of these cells is seen (R, retina; C, choroid; S, sclera) (x200). Right, A 
histologic section of the eye. Arrow identifies the retinal pigment epithelial cell layer (hematoxylin and eosin, 


x200). 


Discussion 


In the normal or healthy state the distribu- 
tion of HLA-DR antigen is limited to certain 
cells usually considered integral components of 
the immune response, such as macrophages, B 
lymphocytes, and activated T lymphocytes.'” 
However, after an antigenic, mitogenic, or still 
unknown event, the host can respond by in- 
ducing HLA-DR antigen on specific cells in the 
affected area. This deviant expression of 
HLA-DR antigen has been noted in epithelial 
and endothelial cells of the gut, skin, kidney, 
and bronchi in a variety of conditions, such as 
graft-vs-host disease and autoimmune thyroid- 
itis.*’® In these cases an immunologic role has 
been postulated for HLA-DR antigen expres- 
sion. 

In this study we demonstrated the presence 
of HLA-DR antigen on retinal pigment epitheli- 
al cells in frozen eye sections from patients 
with retinitis pigmentosa but not in tissue sec- 
tions from normal individuals. These data dem- 
onstrated that at some time during the course 
of retinitis pigmentosa, the retinal pigment 
epithelial cell was activated to express HLA-DR 
antigen. 

Not all of the retinal pigment epithelial cells 
stained uniformly for HLA-DR antigen. This 
often resulted in heterogeneous or patchy 
staining. Furthermore, we noted that positive 
staining was detected at sites at which the 
retinal pigment epithelial cell layer showed 


pathologic change. In addition, the stain ap- 
peared to be both on the membrane and in the 
cytoplasm of these cells. Both the presence of 
the antigen on these cells and the staining 
pattern of the retinal pigment epithelial cells 
were consistent with previous observations. In 
these studies both features were attributed to 
HLA-DR-negative cells that converted to HLA- 
DR-positive cells during the course of certain 
immunologically related disorders.*** 

Our findings clearly showed that human reti- 
nal pigment epithelial cells can express 
HLA-DR antigens. How this antigen is induced 
in this disease is not clearly understood. How- 
ever, evidence from other studies suggests that 
the antigen is synthesized by the retinal pig- 
ment epithelial cells and is not acquired from 
other HLA-DR-positive cells. First, in a sepa- 
rate study, we observed HLA-DR-positive reti- 
nal pigment epithelial cells in a patient with 
end stage uveitis. In this patient infiltrating 
cells were absent (Chan, unpublished data). 
Second, our in vitro studies supported the 
concept that retinal pigment epithelial cells 
synthesize HLA-DR antigen.” To date, the 
lymphokine identified as having the ability to 
enhance the synthesis and expression of 
HLA-DR antigen is interferon-gamma.” Re- 
combinant interferon-gamma can induce the 
expression of this antigen on human retinal 
pigment epithelial cells in vitro (Detrick and 
associates*’ and Hooks, unpublished data). 

Retinitis pigmentosa is a disease of unknown 
cause that may have a genetic component. 
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Many reports during the past few years have 
demonstrated immune alterations associated 
with this retinal degeneration.'**' We recently 
reported systemic alterations in the expression 
and regulation of class II antigens on mono- 
cytes from patients with retinitis pigmentosa. 
Interferon-gamma production and HLA-DR an- 
tigen expression are both diminished in these 
patients.”’*! How this enhanced expression cor- 
relates with depressed monocyte HLA-DR anti- 
gen expression and diminished interferon- 
gamma production is not clear. However, it is 
possible that what we observed systemically is 
the hosts’ attempt to regulate an activated local 
HLA-DR antigen expression. 

These findings supported and extended our 
previous observations that human retinal pig- 
ment epithelial cells from retinitis pigmentosa 
patients contain class II antigens. When class II 
antigen expression is examined in situ, it is 
absent on retinal pigment epithelial cells from 
normal individuals but is present on retinal 
pigment epithelial cells from retinitis pigmen- 
tosa patients. 

Our observation of a deviant expression of 
HLA-DR antigen on retinal pigment epithelial 
cells from patients with retinitis pigmentosa 
suggested that aberrant immunoregulation 
may play a role in the pathogenesis of this 
disease. 
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Stereopsis in Normal Infants and Infants With Congenital 


Esotropia 





Steven M. Archer, M.D., Eugene M. Helveston, M.D., Kathleen K. Miller, 
and Forrest D. Ellis, M.D. 


We used electro-oculographic recordings of 
eye movement responses to a dynamic ran- 
dom-dot stereogram to assess stereopsis in 
normal infants and in infants with congenital 
esotropia. Normal infants showed an onset of 
stereopsis at about 4 months of age, consistent 
with previous reports. Four of nine infants 
with congenital esotropia demonstrated stere- 
opsis when tested within two weeks of surgi- 
cal alignment. No patient with congenital eso- 
tropia showed evidence of stereopsis when 
tested at a postoperative interval of more than 
two weeks. 


THEORIES REGARDING the cause of congenital 
esotropia and the nature of the associated sen- 
sory deficiencies have been divided into two 
schools. Worth’ believed that esotropia was 
secondary to a congenitally absent faculty 
(neural substrate) for binocular sensory fusion. 
Chavasse,” on the other hand, believed that 
binocular sensory function was a conditioned 
reflex and that early ocular realignment could 
allow for its normal development. Since then, 
there have been reports suggesting that earlier 
surgical alignment results in better binocular 
function and stereopsis in patients with con- 
genital esotropia.*® Others have failed to find a 
correlation between age at the time of surgical 
alignment and the sensory outcome.“ How- 
ever, even the strong proponents of very early 
surgery concede that the best result attainable 
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in congenital esotropia has been—with rare 
exceptions —the monofixation syndrome with 
so-called ‘‘coarse’’ stereopsis*’’ (subnormal 
binocular vision”). 

The current questions about the relationship 
between binocular sensory status (as measured 
by stereopsis) and congenital esotropia would 
be better understood if stereopsis could be 
successfully tested in affected infants at vari- 
ous stages in the course of the disorder. The 
purposes of this study were (1) the develop- 
ment of a method for testing stereopsis in 
infants, (2) the validation of this test by results 
from normal infants, and (3) the determination 
of whether or not stereopsis can be demonstrat- 
ed at any time before or after surgical treatment 
of congenital esotropia. 





Subjects and Methods 





Twenty-three normal infants, five normal 
adults, and 23 infants with congenital esotropia 
were included in this study. Stereopsis was 
tested in normal children at ages ranging from 
2 months to 3 years. The patients with congeni- 
tal esotropia ranged in age from 6 to 25 months 
at the time of testing. Surgical treatment of 
these patients consisted of bilateral medial rec- 
tus muscle recession with or without conjuncti- 
val recession. At surgery, the children ranged 
from 6 to 17 months in age (median, 9 months). 
The interval between surgical alignment and 
testing ranged from two months preoperatively 
to one year postoperatively. All patients in- 
cluded in the postoperative testing had residu- 
al manifest deviations of less than 10 prism 
diopters. Three normal infants and three in- 
fants with congenital esotropia were unable to 
cooperate adequately for the completion of 
testing and are not included in the results. 

The basis for the stereopsis testing was a 
stimulus produced by a dynamic random-dot 
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stereogram generator.“ A red and green 
stereoscopic image pair consisting of a pseu- 
dorandom dot pattern was displayed on a 25- 
inch diagonal color monitor and refreshed at a 
rate of 60 times per second. The infant was 
seated on a parent's lap at a viewing distance of 
100 cm and the screen (subtending 28 by 22 
degrees of arc) was viewed stereoscopically 
through red-green anaglyph glasses. The dots 
at this distance subtended 9 minutes of arc and 
the dot matrix had a density of 5 pixels per 
degree degree horizontally and 9 pixels per 
degree vertically. A stereoscopic target 5.2 by 
4.6 degrees was portrayed on the screen in 30 
minutes of arc crossed disparity. This target 
could be switched between two screen posi- 
tions with 13 degrees of horizontal separation 
by means of a silent hand-held switch. This 
stimulus contains no detectable monocular 
cues and has been successfully employed in 
conjunction with forced-choice preferential- 
looking techniques to test infant stereopsis.® 

Responses to movement of the stereoscopic 
target were documented by electro-oculo- 
graphic recordings of the infant’s eye move- 
ments. The target position and the infant’s eye 
movements were simultaneously recorded on 
the two channels of a saccadic velocity chart 
recorder. The electro-oculogram was record- 
ed from two silver-silver chloride electrodes 
placed at the lateral canthi with a common 
electrode centered on the forehead. 

The test proceeded by switching the stereo- 
scopic target back and forth between the two 
screen positions for a few seconds. A monocu- 
larly visible control target of the same dimen- 
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sions consisting of green dots on a black back- 
ground was then used for a few seconds. 
Testing with the stereoscopic target was then 
resumed and continued for as long as the in- 
fant’s cooperation could be maintained. The 
entire test sequence typically lasted from one to 
two minutes. 


-__-—___—_—_—_—————————— aeee 


Results 


The characteristic response to the sudden 
target movement in our test stimulus was a 
refixation saccade. All infants included in the 
study had saccades in response to the control 
stimulus; therefore, immaturity of the oculo- 
motor system was not a factor in producing 
negative stereoscopic tests. The saccade laten- 
cy is characteristic of an individual at a given 
time. The latency is, in part, a function of age 
as well as the type of stimulus. There is a 
progressive decrease in latency with increasing 
age and the average latency for the stereoscopic 
target is always greater than for the control 
target for a given individual (Fig. 1). The stere- 
oscopic stimulus is a less compelling stimulus 
for refixation; refixation of the control target is 
consistent whereas refixation of the stereoscop- 
ic target is typically sporadic, particularly in 
young infants with limited attention. | 

A typical tracing from a normal infant shows 
a few isolated saccades whose temporal rela- 
tionship to the stimulus movement suggests a 
causal relationship (Fig. 2, left). Had the two 
saccades shown in Figure 2, left, occurred back 


Fig. 1 (Archer and associates). Mean 
saccade latencies for normal subjects of vari- 
ous ages in response to the monocularly 
visible control target (solid circles) and the 
stereoscopic target (open circles). Curves 
were hand-fitted and included only to show 
overall trends. 
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to back, as they did in the same infant one 
month later (Fig. 2, right), there would be little 
doubt that this represented a response to the 
stereoscopic stimulus. The similarity of the 
latencies is evidence that the previous isolated 
saccades also represented the same response to 
the stereoscopic target. 

The following conservative criteria for a posi- 
tive response to the stereoscopic stimulus were 
established: (1) there must be at least two 
saccades that appear to represent responses to 
the stereoscopic target; (2) the requirement of 
two saccades allows comparison of latencies 
that must be similar to each other and greater 
than the nominal control target latency for that 
individual but less than 1,000 msec; (3) the 
saccades must be in the same direction as the 
inciting target movement; (4) they must be of 
similar amplitude to control target saccades; 
and (5) saccades are considered only if they are 
not associated with a complex of other unrelat- 
ed saccadic eye movements (the need to ex- 
clude extraneous eye movements is also mini- 
mized by the test procedure—target movement 
is only presented when the infant is quietly 
fixating). 

The results obtained from normal infants 
(Fig. 3) showed that response to the stereoscop- 
ic target begins at about 4 months of age; all 
children older than 1 year of age demonstrated 
stereopsis. Two infants were followed longitu- 
dinally from 2 months of age. Stereopsis was 
first demonstrated at 4 months of age in one 
-infant and at 5 months of age in the other, with 
all subsequent tests being positive. These re- 
_ sults were in close agreement with previous 


studies of the onset of stereopsis in infants.'*" 


Results from infants with congenital esotro- 
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Fig. 2 (Archer and associates). 
Electro-oculographic tracings from 
a normal infant at 4 and 5 months | 
of age in response to the stereo- | 
scopic target. Latencies appearing | 
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pia are shown in Figure 4. Four of nine infants 
tested within two weeks of surgical fee 
ment demonstrated stereopsis (Fig. 5). 
other positive responses were seen, Se a he 
repeat tests of those initially positive patients 
at longer postoperative intervals. 





Discussion 





Recent reports in which the test procedure 
nominally compensates for the angle of devia- 
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Fig. 3 (Archer and associates). Histogram of posi- 
tive and negative stereoscopic tests from 20 normal 
infants as a function of age. Some infants were test T 
(and results plotted) at more than one age. l 
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Fig. 4 (Archer and associates). Histogram of posi- 
tive and negative stereoscopic tests from 20 patients 
with congenital esotropia as a function of postopera- 
tive interval. Some patients were tested (and results 
plotted) at more than one postoperative interval. 


tion have demonstrated at least ‘‘coarse’’ stere- 
opsis in infants with congenital esotropia.” *! 
Leguire and associates” reported stereopsis in 
one half of their patients with congenital eso- 
tropia immediately after surgery. They used a 
dynamic random-dot stereogram and electro- 
oculographic technique similar to that we used. 
Our finding of stereopsis in patients with con- 
genital esotropia after surgery also suggested 
that at least a subset, if not all, patients with 
congenital esotropia do have the potential for 
achieving stereopsis. The restriction of positive 
results to such a specific postoperative period 
in patients with accurate surgical realignment 
made it unlikely that this was an artifact of an 
overall false-positive rate associated with the 
test procedure. The uniformly negative results 
for preoperative testing in the presence of a 
large manifest deviation was also reassuring as 
to the low rate of false-positives. 
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Fig. 5 (Archer and associates). Postoperative 
electro-oculographic tracings from the four patients 
with congenital esotropia who had positive stereo- 
scopic tests, For each patient, one stereoscopic re- 
sponse criteria saccade is shown along with a control 
target saccade for comparison. Latencies appearing 
below each saccade are in milliseconds. 


A comparison of those tested within two 
weeks of surgery (Table) showed some clear 
differences between patients with positive ster- 
eopsis tests and those with negative tests. The 
most striking feature was that the four patients 
with positive results were also the four young- 
est infants at the time of surgery (ages ranging 
from 6 to 8 months). They also tended to have 
the best immediate postoperative alignment 
(three were orthophoric without even a “flick” 
deviation seen on careful alternate-cover test- 
ing). 

Since normal infants do not have the sensory 
capacity for stereopsis until approximately 4 
months of age,” our data raise the question of 
how these patients with congenital esotropia 
had stereopsis in the immediate postoperative 
period. It may be that the cortical maturation 
necessary for stereopsis proceeds normally re- 
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TABLE 
PATIENTS WITH CONGENITAL ESOTROPIA TESTED 
FOR STEREOPSIS WITHIN TWO WEEKS OF SURGERY 
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ALIGNMENT 
AGE (mos) STEREOPSIS (PRISM DIOPTERS) 
pt Pe eee 
6 Positive Orthophoric 
6 Positive Orthophoric 
6v2 Positive 0 to 10 E(T) 
8 Positive Orthophoric 
812 Negative 5to8 ET 
9 Negative Small X(T) 
13 Negative Small X(T) 
152 Negative Small X(T) 
16 Negative Orthotropic* 


EEE 


* By Hirschberg test; the child was uncooperative with the cover 
test. 


gardless of the ocular motility status, and that 
this is immediately expressed when ocular rea- 
lignment makes stereopsis possible. Because 
the esodeviation of congenital esotropia is ap- 
parently not present at birth,” it is also possible 
that stereopsis develops during a period of 
ocular alignment before the onset of strabismus 
and is again expressed after surgical realign- 
ment. One last possibility is that the initial 
capacity for stereopsis develops extremely rap- 
idly over the course of a few days after surgical 
realignment. 

A more interesting question is why, once 
sufficient binocular motor and sensory func- 
tion for stereopsis has been demonstrated, is 
this capacity lost postoperatively? In the pa- 
tients we tested, we suspect that the initial 
rapid loss of demonstrable stereopsis resulted 
from the loss of precise ocular alignment— 
perhaps from the same factors that caused the 
esotropia to develop in the first place. During 
the follow-up period, our four patients with 
initially positive tests developed 10 prism diop- 
ters of esotropia, “flick” exodeviation, and 15 
to 30 prism diopters of exotropia. One child has 
been lost to follow-up but is reported to have a 
noticeable manifest deviation. Once a manifest 
strabismus, even though small, has been rees- 
tablished, the neural capacity for stereopsis 
may then deteriorate slowly until it is unmea- 
surable by 2 years of age.” An avenue for 
future investigation might be to identify some 
form of intervention that would nurture the 
precise motor alignment and binocular sensory 
function possibly achieved in the immediate 
postoperative period. 
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Linear Regression Software for Intraocular Lens Implant 


Power Calculation 





Edmond H. Thall, M.D., William J. Reinhart, M.D., and Deborah Sabol, B.A. 


Regression equations for the calculation of 
intraocular lens power are popular. Because 
some of the variables in cataract surgery are 
surgeon-specific, every surgeon should ideally 
have a personalized formula. We have devel- 
oped software enabling those with access to 
IBM-compatible microcomputers to develop 
equations based on their own data. 


SUCCESSFUL INTRAOCULAR LENS implantation 
depends, in part, on the ability to determine 
the appropriate implant power preoperatively. 
One approach to power estimation, pioneered 
by Retzlaff’ and Sanders and Kraff,’ is to apply 
the statistical tool of linear regression to data 
from a series of cases. Their SRK formula is 
popular for it not only gives reasonable results 
but is also much simpler than its theoretic 
counterparts such as that of Binkhorst.” 

Although the SRK is the best known regres- 
sion formula, it is certainly not unique: 
Retzlaff! gave P = 111.6 — 2.41L — 0.87K; Sand- 
ers and Kraff? gave P = 106.37 — 2.74L — 0.97K; 
and Thompson, Maumenee, and Baker* gave 
P = 131.94 — 2.78L — 1.10K. Since differences 
in implant design, surgical technique, and pre- 
operative evaluation cause significant varia- 
tion, it seems preferable for surgeons to use 
equations based on their own cases. The requi- 
site statistical calculations are rather tedious, 
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so this is an excellent microcomputer applica- 
tion. Unfortunately, commercial implant power 
calculation programs currently available either 
do not perform a statistical analysis or are 
prohibitively expensive. Our purpose is to 
place such software in the public domain. 


Material and Methods 


The program was written in a version of 
PASCAL and compiled with the Turbo compiler 
version 3.0 produced by Borland International, 
Inc. The compiled program is stored on a disk 
and can be run directly from the operating 
system. Thus, the PASCAL compiler is not 
required for execution. 

We tested the software with data from extra- 
capsular cataract extractions with posterior 
chamber implants. Additionally, test data were 
used to check for accuracy. The program was 
run on the IBM PC and AT, and is supported by 
versions 2.1 and higher of the disk operating 
system. 


Results 


The data base for each patient includes axial 
length, keratometric values, implant power, 
and final refraction. Figure 1 shows a sample 
page. The program calculates a regression for- 
mula based on the current contents of the data 
base. Figure 2 shows a formula based on 38 
extracapsular cataract extractions with posteri- 
or chamber implants performed by one of us 
(W.J.R). 

Because emmetropia is not the goal in all 
cases, the formula includes a term for final 
refractive error. The program also calculates 
the implant power for a given axial length, 
keratometric value, and desired postoperative 
(spherical equivalent) refraction. 
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Fig. 1 (Thall, Reinhart, and Sabol). Sample of patient data base as it appears on the computer console. 





Discussion 





There are sophisticated statistical analysis 
programs currently available for microcomput- 
ers. However, these products are expensive, 
presume a considerable mathematics back- 
ground, and may require costly additional 
hardware such as a hard disk. Although these 
packages are far more powerful than our pro- 
gram, they are generally unattractive to clini- 
cians. Recently, several commercial programs 
similar to this one have been introduced. These 
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retail for about $1,000—a cost that discourages 
general use. Further, some programs merely 
modify the “A” constant rather than perform- 
ing a complete regression. Our approach yields 
more accurate predictions because the more 
empirically determined constants, the better 
the data fit. Walpole and Myers? provided a 
discussion of multiple linear regression that 
may be of interest. 

This program was intended to be useful to as 
many clinicians as possible. Thus, it was writ- 
ten for the IBM line of microcomputers because 
they are among the most popular. We did not 


1.26 (K) 2.40 (Post Op RX) 
Spherical 


Equivalent 


22.4 
44 
45 
Sa 


Fig. 2 (Thall, Reinhart, and Sabol). Personalized intraocular lens power formula based on 38 cases. 
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test the program on the various compatible 
computers available as this would have been 
costly and time-consuming. However, since the 
software is free, those with such systems have 
little to lose by trying it. Further, the program 
includes documentation to aid in modifying the 
program for individual needs. 

Obviously, there are many variables in cata- 
ract surgery. This approach enhances predic- 
tion accuracy because it accounts for sources of 
variation particular to each specific surgeon. 
Naturally, the degree of improvement depends 
on the individual, but it can be gauged by the 
difference between the computer-generated 
formula and the SRK equation. 

Clearly, a certain number of cases must be 
accumulated before this program can be used. 
Again, exactly how many cannot be determined 
in advance because it depends on the distribu- 
tion of axial lengths and corneal powers in the 
data base. However, eventually each new case 
will produce little change in the prediction 
formula. When this plateau is reached, the data 
base is probably adequate. 

The program is capable of determining power 
in situations in which ametropia is preferred 
(for example, to avoid induced vertical prism in 
the final spectacles). However, no empiric for- 
mula can give the iseikonic power, and if this is 
required a theoretic equation must be used. 

Care must be used in selecting cases for 
inclusion in the data base. The same implant 
model should be used throughout, and only 
cases with final acuities of 20/40 or better 
should be entered. By the same token, do not 
exclude cases without good reason as this will 
introduce bias. 

Empiric methods are inherently most useful 


for those with “stable” surgical technique. 
Constant minor refinements in procedures 
present no difficulty. However, a major 
change, such as a new implant style, invali- 
dates the data base, and a series of new cases 
must again be collected before an accurate 
equation can be calculated. Thus, this program 
is best suited to experienced surgeons. 
Finally, calculation can supplement but 
never supplant clinical judgment. For instance, 
if the program suggests an unusual power in a 
case of axial hyperopia, check the result with 
other methods. It may be that the data base, 
although large, contains few cases representing 
this condition. If so, the results will be mislead- 
ing. Some suggest subdividing the data base 
and using different formulas for, say, axial 
myopia.‘ This program makes such a possibility 
feasible for those who wish to pursue it. 
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Correction of Upper Eyelid Retraction Using Tissue 


Removed in Blepharoptosis Repair 
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John S. Crawford, M.D. 


Five patients (four women, 41, 51, 66, and 78 
years old, and a 5-year-old boy) had blepha- 
roptosis of one upper eyelid and an abnormal 
retraction of the other eyelid. Both anomalies 
were corrected at the same operation by using 
the tissue removed during blepharoptosis re- 
pair in one eyelid to correct the retraction in 
the other eyelid. As a result, both upper eye- 
lids had a more normal, symmetric appearance 
and eyelid function was maintained. 


THE ASSOCIATION of blepharoptosis in one 
upper eyelid and retraction in the other is a rare 
but disfiguring problem. A small amount of 
eyelid elevation occurs in the normal eyelid 
when a patient attempts to raise the blepharo- 
ptotic eyelid because of the extra stimulation 
(Herring’s law). However, the patients de- 
scribed here had an abnormal amount of eyelid 
retraction. 

Abnormal eyelid retraction may result from 
surgical overcorrection of blepharoptosis or 
eyelid retraction from thyroid or other causes. 
For example, in patients with bilateral thyroid 
eyelid retraction, one eyelid may be overcor- 
rected by a levator palpebrae superioris muscle 
recession or scleral graft procedure and the 
other may remain higher than normal. The 
problem may also occur when cataract surgery 
in one eye causes blepharoptosis in a patient 
who had mild, bilateral eyelid retraction preop- 
eratively. In other cases, thyroid disease may 
lead to retraction of one upper eyelid while the 
opposite eyelid is blepharoptotic. 

The two conditions (blepharoptosis and eye- 
lid retraction) may be corrected separately, the 
blepharoptosis by the appropriate procedure 
and the retraction by either a scleral graft or 
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levator palpebrae superioris muscle reces- 
sion.’* I prefer a scleral graft because I can 
more reliably predict the amount the eyelid will 
be lowered by altering the size of the graft. 

I correct both anomalies at the same time. 
Instead of using bank sclera to correct the 
eyelid retraction as previously reported,*4 | 
place the tissue removed from the blepharopto- 
tic eyelid in the retracted eyelid to achieve a 
more normal, symmetric appearance. The dou- 
ble procedure is only suggested when a 
Muller’s muscle resection has a good chance of 
correcting the blepharoptosis. Indications are 
in acquired blepharoptosis when there is good 
levator palpebrae superioris muscle function or 
in congenital blepharoptosis of small amount. 
Results in five patients have been excellent. 





Material and Methods 





I perform either a Fasanella-Servat operation? 
or Müller's muscle, conjunctival, and tarsal 
resection’ on the blepharoptotic eyelid. The 
tissue removed is kept in saline until surgery is 
done on the other eyelid. The size of the tissue 
removed from the repair of the blepharoptosis 
is determined by the amount of elevation re- 
quired. By estimating the size of the graft one 
can determine approximately how much the 
retracted eyelid may be lowered. 

The retracted eyelid is everted (Fig. 1). An 
incision is made 1 mm from the top of the 
tarsus extending across the entire width of the 
eyelid. Vertical incisions are made at either end 
of the horizontal incision and extended up- 
wards. The tissue above the horizontal incision 
is undermined and freed. The graft is tempo- 
rarily secured in position with four silk sutures 
placed on each end and at the top and bottom. 
One end of a double-armed 5-0 plain gut suture 
on a % reverse cutting needle is passed 
through from the skin surface to the conjuncti- 
val surface and then woven in a subcuticular 
manner between the graft and the tarsus above. 
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Fig. 1 (Crawford). Eyelid everted on a Desmarres 
retractor and held in position by a silk suture placed 
in the eyelid border and tied around the handle of 
the retractor. An incision is made horizontally across 
the entire width of the evelid. A vertical incision is 
made upwards at each end of the horizontal incision 
and the tissue above the incision is undermined. 


When the other end of the graft is reached, the 
needle is passed through the skin. 

The other needle is passed through the skin 
and placed in a similar subcuticular manner 





along the lower edge of the graft. It is then 
brought out through the skin near the first end 
of the suture and tied. Usually bandages are 
not necessary. 


Case Reports 





Case 1 

A 51-year-old woman with Graves’ disease 
and Hashimoto's disease originally had 
marked bilateral eyelid retraction with one eye- 
lid more retracted than the other. The more 
retracted eyelid was lowered by levator palpe- 
brae superioris muscle recession; this resulted 
in blepharoptosis (Fig. 2). The difference in 
eyelid heights was 7 mm. A Fasanella-Servat 
Operation was done on the left upper eyelid 
and the tissue removed was placed in the right 
eyelid (Fig. 2, right). 


Case 2 

A 48-year-old woman with hyperthyroidism, 
who had been treated with radioactive iodine, 
developed a retracted left upper eyelid. Her 
right upper eyelid was slightly blepharoptotic 
(Fig. 3, left). The difference between the eyelid 
heights was 3mm. A Müller's muscle, conjunc- 
tival, and tarsal resection’ was performed on 
the right upper eyelid and the excised tissue 
was placed in the left eyelid (Fig. 3, right). 





Fig. 2 (Crawford). Case 1. Left, Overcorrection of retraction in the left upper eyelid in a 51-year-old patient 
with Graves’ disease and Hashimoto’s disease. Right, Correction of both eyelids using tissue removed from the 
left upper eyelid to overcome retraction in the right upper eyelid. 
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Fig. 3 (Crawford). Case 2. Lett, Retracted upper eyelid in 48-year-old patient with hyperthyroidism. Right, 
Result achieved after Müller's muscle, conjunctival, and tarsal resection of right upper eyelid and placement of 


excised tissue in the left eyelid. 


Case 3 

A 66-year-old woman with bilateral senile 
blepharoptosis had undergone a levator pal- 
pebrae superioris muscle resection in the right 
eyelid which was more blepharoptotic than the 
left. The result was an overcorrection (Fig. 4, 
left) that left a difference in eyelid height of 4 
mm. A Fasanella-Servat procedure was done in 
the left eyelid and the excess tissue was trans- 


ferred to the right eyelid to give a normal 
appearance (Fig. 4, right). 


Case 4 

A 78-year-old woman had blepharoptosis of 
the right upper eyelid after cataract extraction 
(Fig. 5, left). Her left upper eyelid was slightly 
high, with the eyelid border at the upper cor- 
neoscleral limbus. The difference in height be- 








Fig. 4 (Crawford). Case 3. Left, Overcorrection of senile blepharoptosis in the right upper eyelid of a 
66-year-old patient. Right, Result obtained with Fasanella-Servat procedure in the left upper eyelid and transfer 
of excess tissue to the right upper eyelid. 
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Fig. 5 (Crawford). Case 4. Left, Right upper eyelid blepharoptosis after cataract extraction in a 78-year-old 
woman. Right, Improved appearance after a Fasanella-Servat procedure in the right upper eyelid and placement 


of excised tissue in the left upper eyelid. 


tween her two upper eyelids was 6 mm. The 
tissue removed during a Fasanella-Servat oper- 
ation on her right upper eyelid was placed in 
the left upper eyelid (Fig. 5, right). 


Case 5 

A 5-year-old boy with congenital blepharo- 
ptosis (Fig. 6, left) underwent blepharoptosis 
repair of the left eyelid. A slight overcorrection 
resulted and the difference in eyelid heights 
was then 3 mm. A Fasanella-Servat operation 
was done on the right upper eyelid and the 
tissue that was removed was placed in the left 
eyelid (Fig. 6, right). 
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Discussion 





In all five cases, a much more normal, sym- 
metric appearance was achieved. 

One approach to correcting bilateral eyelid 
defects is to perform surgery on the more 
severely affected eyelid first and to correct the 
other eyelid at another time. However, when 
one eyelid is raised and the other lowered in 
the same operation, less change is needed in 
the height of each eyelid to achieve symmetry. 
Consequently, the procedure reported here can 
be used successfully in patients with fairly 





Fig. 6 (Crawford). Case 5. Left, Congenital blepharoptosis in a 5-year-old boy. Right, Result achieved using a 
Fasanella-Servat operation on the right upper eyelid and placement of removed tissue in the left upper eyelid. 
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large (even 7 mm) differences in eyelid heights. 

Some surgeons believe that the utilization of 
the Fasanella-Servat procedure or the Müller's 
muscle, conjunctival, and tarsal resection pro- 
cedure sacrifices normal tissue, particularly the 
conjunctiva with the accessory lacrimal glands, 
and creates the possibility of cutting the lacri- 
mal ductules. I have used these operations 
many times and have not encountered these 
problems. 
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Miconazole and Ketoconazole as a Satisfactory First-Line 


Treatment for Keratomycosis 





Ross Fitzsimons, M.B., Ch.B. (N.Z.), and A. L. Peters, M. Med. (Natal) 


In 20 patients (11 males and nine females, 3 
to 65 years old) with fungal keratitis, Fusarium 
was identified in eight cases, Aspergillus in 
four, Drechslera in three, and Curvularia, Can- 
dida, and Nocardia in one each. In two cases 
the organism was not identified. Treatment 
with topical and subconjunctival miconazole 
along with ketoconazole resulted in healing in 
13 cases. Modification of this regimen pro- 
duced healing in three additional cases. Four 
cases progressed to blindness despite therapy. 


HEIGHTENED CLINICAL AWARENESS and mark- 
edly improved diagnostic techniques have re- 
sulted in a dramatic increase in the number of 
diagnoses of fungal keratitis in our depart- 
ment. The disease process is often advanced at 
the time of first examination. There is often 
some delay in isolation of the specific causative 
fungus. An antifungal agent with a broad spec- 
trum of activity and good penetration is there- 
fore required if these eyes are to be saved. 
Miconazole and ketoconazole are imidazole an- 
timycotic agents with a broad spectrum of 
activity and low toxicity.’* Topical and sub- 
conjunctival administration of miconazole 
produced good intraocular penetration in rab- 
bits when the corneal epithelium was not intact 
without producing adverse reactions.’ There 
have also been good results in humans.’ Oral 
ketoconazole is absorbed into the blood and 
has been used safely and effectively in human 
keratomycosis.° We chose miconazole and keto- 
conazole as the initial treatment regimen for 
our patients for these reasons and because both 
are available in South Africa and relatively 
inexpensive. 
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The laboratory characteristics of specific 
fungi and their clinical manifestations were not 
included in this study. 





Subjects and Methods 





From August 1983 to September 1985, 20 
patients with subsequently proven fungal kera- 
titis were examined at the King Edward VIII 
Hospital Eye Clinic. Some had been referred 
from outlying hospitals. Most were laborers or 
farm workers or lived in rural areas. All had 
clinical manifestations suggestive of fungal in- 
fection. 

Clinical and laboratory diagnosis—At the 
time of initial examination, corneal scrapings 
from several ulcer sites were taken and imme- 
diately inoculated onto blood agar and Sa- 
bouraud’s agar. Slides were prepared for Gram 
and potassium hydroxide stains. The criteria 
for diagnosis of fungal infection were identifia- 
ble hyphae on stained smears and confirmatory 
growth on the culture plates. 

Medical therapy—The patients in this study 
were treated with topical miconazole every 
hour, daily subconjunctival injections of 5 mg 
of miconazole for five days, and oral ketocona- 
zole (200-mg tablets) once daily. In two chil- 
dren the oral dose of ketoconazole was omitted 
(Patient 18) or reduced to 50 mg/day (Patient 
13). In addition, atropine 1% eyedrops were 
instilled twice daily. Treatment with topical 
antibiotics, which had been begun before proof 
of fungal infection was obtained, was not dis- 
continued but the drugs were instilled at less 
frequent intervals. A miconazole solution (200 
mg/20 ml) in vials for parenteral injection was 
transferred to eyedropper bottles and used un- 
changed for topical instillation. This solution 
was also used for subconjunctival injection. 

No adverse side effects or signs of toxicity to 
the miconazole were noted. 

As long as there was no deterioration and 
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clinical evidence of healing was observed, this 
regimen was continued at least until the corne- 
al epithelium was intact over the ulcer. If a 
fungus was identified as being resistant to this 
treatment by laboratory sensitivity studies or if 
there was clinical evidence of progression of 
the disease despite treatment, the regimen was 
modified. 





Results 


eet 





Fusarium and Aspergillus sp. were identified 
in 12 of the 20 consecutive cases (60%). Fusari- 
um was found in eight cases, Aspergillus in four, 
Drechslera in three, and Curvularia, Candida, 
and Nocardia in one each. In two cases the 
organism could not be identified. 

We considered a successful response to be 
one in which clinical evidence of infection 
cleared, progression of corneal ulceration 
ceased, and ocular integrity was maintained. 
Corneal scarring remained after treatment was 
completed and the final visual acuity was often 
not improved from that at the initial examina- 


tion. Thirteen of the 20 eyes (65%) were in this 
category (Table). 

A modified response was one in which a 
resistant organism was identified and treat- 
ment successfully modified. Three eyes (15%) 
were in this category. In Case 12 Nocardia was 
isolated and treatment was altered to sulfaceta- 
mide eyedrops. In Case 13 Aspergillus was iso- 
lated. Clinical improvement occurred when 
treatment was changed to hourly administra- 
tion of topical natamycin 5%. In Case 19 Fusari- 
um was isolated. Clinical improvement oc- 
curred when treatment was changed to hourly 
administration of topical natamycin. 

Treatment failure occurred in eyes that 
showed progressive ulceration, hypopyon for- 
mation, and corneal perforation, leading to 
eventual loss of the eye. Four eyes (20%) were 
in this category. 





Discussion 





Most of the patients in our series were first 
examined late in the course of the disease. Only 








TABLE 


RESULTS OF TREATMENT IN 20 CASES OF FUNGAL KERATITIS 


eee erent AARAM NCIC TANCES EI NAAN NNN CNC AOAC HH ETA TaNLATTEH I SAASAUOOA HAP SSS iniihhnieh drwebrasdlnRAHRRAREH HHA} rrr PTS AA RMA PE SSS Sirah RSSspirnniienir 


PATIENT NO., INITIAL VISUAL FUNGUS DURATION OF RESULT OF 
SEX, AGE (yrs) ACUITY* TREATMENT (wks) TREATMENT 
1, F, 63 L.P. Drechslera 16 Successful 
2,F, 40 L.P. Aspergillus 6 Successtul 
SF 43 L.P. Fusarium 12 Successful 
4, M, 40 20/60 Fusarium 6 Successful 
5, M, 44 H.M. Aspergillus 12 Successful 
6, F, 41 HM. Fusarium 4 Successful 
7, M, 31 H.M. Fusarium 6 Failed 
B, M, 46 L.P. Curvularia 10 Successful 
9, M, 62 LP, Fusarium 8 Failed 
10, M, 53 L.P, Aspergillus 12 Successful 
11, F, 24 L.P. Unidentified 4 Failed 
12, M, 35 H.M. Nocardia 1 Modified 
13, F, 5 L.P, Aspergillus 1 Modified 
14, M, 26 L.P. Unidentified’ 6 Failed 
15, M, 36 H.M. Candida 4 Successful 
16, M, 30 20/60 Drechslera 1 Successful 
17, M, 14 L.P. Fusarium § Modified 
18,F, 3 ? Fusarium 3 Successful 
19, F, 65 L.P. Drechslera B Successful 
20, F, 48 H.M. Fusarium 4 Successful 
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* L.P., tight perception; H.M., hand movements. 
" Nonsporing dark fungus. 
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two patients had initial visual acuities of better 
than hand movements and a hypopyon was 
initially present in eight cases. 

Despite this, the miconazole-ketoconazole 
regimen was successful in 13 patients with a 
relatively wide range of fungal isolates. This 
may be helpful to the ophthalmologist con- 
fronted with the problem of which drugs to use 
while waiting for the results of sensitivity and 
identification tests. For certain fungi these may 
take several weeks. Subsequent modification of 
treatment is obviously essential when a resis- 
tant fungus is identified in the laboratory or a 
poor clinical response is observed. With modi- 
fication of treatment in three additional pa- 
tients, we achieved a successful outcome in 16 
of 20 cases (80%). 

Four patients failed to respond to therapy. 
Adverse factors may have prejudiced the out- 
come in these cases. In Case 7 Fusarium was 
isolated. This patient had been treated with 
topical and subconjunctival corticosteroid be- 
fore referral. Fusarium was also isolated in Case 
9. The initial examination in this case was late, 
with more than 80% hypopyon present. This 
patient also had active pulmonary tuberculosis. 
In Case 11 the fungus remained unidentified, 
suggesting an unusual organism and possibly 
unusual sensitivity. An unidentified, dark non- 
sporing fungus was also found in Case 14. This 
patient had received topical corticosteroid be- 
fore referral and sudden deterioration occurred 
when this was discontinued, despite appropri- 
ate antifungal treatment (Figure). 

The patients in this study were hospitalized 
for one to 16 weeks and the results indicate 
status at the time of discharge. Visual acuity 





Figure (Fitzsimons and Peters). Case 14, Left, Appearance of ulcer at first examination. There was a central, 


was not often improved but there was clinical 
healing with preservation of the eye and with 
the possibility of later surgical procedures re- 
maining. 

Long-term follow-up was not possible but to 
date no recurrence of ulceration has been re- 
corded. 

A fairly wide range of fungi were isolated. 
Fusarium predominated (eight of 20 cases or 
40%) with Aspergillus next (four cases or 20%). 
No reliable history of trauma or accidental 
inoculation with plant or other material could 
be obtained. However, in view of the patients’ 
outdoor and rural environment, this predomi- 
nance may be considered reasonable and in 
keeping with reported series.*’* Candida oc- 
curred in only one patient. Candida occurs most 
commonly where host defenses are altered as 
in keratitis sicca or herpes simplex keratitis.** 
This was not a feature in our patients and 
probably accounted for the low incidence of 
Candida in this series. 

Allowing for the severity of the disease proc- 
ess in our patients at first examination and in 
view of the satisfactory results obtained, we 
believe that the miconazole-ketoconazole regi- 
men used in this study provided a satisfactory 
initial approach to the challenging and increas- 
ing problem of fungal keratitis. 
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The Compliance Factor 


E. Michael Van Buskirk 


The past decade has brought remarkable 
developments to modern glaucoma therapy, 
including new drugs, lasers, and surgical 
techniques. Among the most important contri- 
butions, however, are the findings of Kass and 
associates described in this issue of THE JOUR- 
NAL. In the face of their irrefutable evidence, 
we must now accept that most of our patients 
with glaucoma miss some of their eyedrops; 
some miss most of their eyedrops; and a few 
miss all of them. Even more sobering, we oph- 
thalmologists cannot tell which take their med- 
icines and which do not. These striking obser- 
vations bring the problem of noncompliance 
into crystal-clear focus as a leading cause of 
glaucoma blindness. In addition, they empha- 
size the error of our ways when we rely solely 
upon office intraocular pressure measurements 
to make decisions about glaucoma. 
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See also pp. 515-530 





We must know what is happening to the optic 
nerve; if it is deteriorating, we must act. Fortu- 
nately, in addition to standard ophthalmosco- 
py and biomicroscopy, new methods promise 
even more sensitive and objective assessment 
of the optic nerve. Optic disk topography, 
stereoscopic photography, retinal nerve fiber 
layer analysis, and threshold automated perim- 
etry can now contribute to the data base for 
most patients.'” 

Meanwhile, ophthalmologists treating glau- 
coma must address themselves to the problem 
of noncompliance. With these new methods 
and emphasis upon optic disk assessment, we 
are increasingly aware of patients with pro- 
gressive optic nerve damage despite “normal” 
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intraocular pressure. Although some of these. 


eyes may have unusually sensitive optic 
nerves, we must recognize that we may never 
know what intraocular pressures these patients 
actually experience in their everyday lives. 

Although this topic has not been not specifi- 
cally evaluated thus far by Kass and associates, 
many studies suggest that patient education 
improves compliance and is the best, if unprov- 
en, option presently available.*4 We must talk 
with patients about how to instill eyedrops, 
about the transitory effects of eyedrops, about 
the goal of preserving the optic nerve, and 
about living with a chronic disease. In addi- 
tion, we can help by keeping regimens as sim- 
ple as possible, using single-eyedrop regimens 
and longer-acting agents when teasible. 

Now more than ever, glaucoma is out of 
synchrony with the contemporary “quick-fix 
era” in which we live and work. At a time of 
fast food, drive-in mortuaries, and ten-minute 
oil changes, doctors promise, and patients ex- 
pect, their problems to be purged with a few 
strokes of the blade on a sunny afternoon. 
Quick-fix options simply are not available for 
glaucoma. We must constantly remind our- 
selves and our patients that glaucoma is a 
life-long, chronic disease, demanding recogni- 
tion, understanding, and compliance as a mat- 
ter of everyday life. 

Although compliance studies may lack the 


drama of space-age laser beams, they address 
the very heart of many cases of glaucoma blind- 
ness. Like the chronic smoker, the noncomplier 
may be beyond our help unless we can alter his 
behavior. We look forward to further work 
from Kass and associates in this important area 
and to the development of new methods for 
monitoring and improving compliance with un- 
welcome medical regimens. 


tines weenie eg 

Reprint requests to E. Michael Van Buskirk, M.D., 
Department of Ophthalmology, Oregon Health Sciences 
University, 3181 S.W. Sam Jackson Park Rd., Portland, 
OR 97201. 
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Aspiration-Irrigation Syringe for 
Extracapsular Cataract Extraction 
Operated With One Hand 


David Lobel, M.D., 
and Michael Blumenthal, M.D. 


Maurice and Gabriela Goldschleger Eye Institute, 
Chaim Sheba Medical Center. 


Inquiries to David Lobel, M.D., Maurice and Gabriela 
Goldschleger Eye Institute, Chaim Sheba Medical Center, 
Tel-Hashomer 52621, Israel. | 

A new device enables a surgeon to operate a 
syringe for irrigation and aspiration of lens 
material during extracapsular cataract extrac- 
tion with one hand. This frees the other hand 
for a second instrument such as an irrigating 
cannula or a spatula. 

The instrument (Figure) was constructed 
with a 5-ml glass syringe to which two curved 
stainless-steel strips were fastened to act as 
springs similar to those used in a needleholder. 
One end of each strip was attached to the 
plunger and the other end to the base of the 
syringe. In the relaxed state the springs main- 
tain the plunger at the 2.5-ml level. To operate, 
the syringe is filled with saline to the 2.5-ml 
level and the irrigation cannula is inserted into 
the anterior chamber. Squeezing the springs 
with the palm of one hand moves the plunger 
outward, achieving aspiration. Releasing the 
springs moves the plunger inward, providing 
irrigation. Even if the spring is suddenly 
squeezed or released, the action is dampened, 
thus minimizing the possibility of problems. 
Because of the device’s engineering, a smooth, 
nonvibrating, gradual action is always possi- 
ble. Because of its shape, it fits securely and 
comfortably in the palm of the hand. 
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Figure (Lobel and Blumenthal). Aspiration- 


irrigation syringe. 


All aspiration and irrigation cannulas fit the 
glass syringe. The instrument can be sterilized 
and is easily disassembled for cleaning, 
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Acetazolamide and Advanced Liver 
Disease 


Curtis E. Margo, M.D. 


Section of Ophthalmology, Veterans Administration 
Hospital, Tampa. 


Inquiries to Curtis E. Margo, M.D., University of South 
Florida, College of Medicine, Box 21, 12901 N. 30th St., 
Tampa, FL 33612. 

According to authoritative sources, the ad- 
ministration of acetazolamide to patients with 
cirrhosis may result in disorientation,’* but 
advanced liver disease and cirrhosis are not con- 
sidered contraindications to the use of acetazol- 
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amide.'* Since acetazolamide decreases the 
amount of ammonia excreted in the urine, it is 
possible that the drug could precipitate hepatic 
encephalopathy in patients with advanced liver 
disease. 

A 62-year-old man with micronodular cirrho- 
sis and a history of upper gastrointestinal 
bleeding from esophageal varices had an intra- 
ocular pressure of 28 mm Hg in his right eye the 
morning after an extracapsular cataract extrac- 
tion. Surgery was performed with the patient 
under local anesthesia. The patient’s last gas- 
trointestinal hemorrhage had occurred 11 
months before the cataract surgery. The pa- 
tient’s increased intraocular pressure was treat- 
ed with acetazolamide, 250 mg four times per 
day. After taking the medication the patient 
became restless, disoriented, and confused. By 
the third postoperative day the patient became 
stuporous and was admitted to the hospital. 
The patient’s wife confirmed that he had taken 
his medication for two days and had not had 
any alcoholic beverages. The patient’s condi- 
tion was diagnosed as hepatic coma. His cere- 
brospinal fluid glutamine level was 45 mg/100 
ml (normal, 6 to 14 mg/100 ml), substantiating 
the clinical diagnosis. Treatment with lactu- 
lose, 30 ml four times per day through a naso- 
gastric tube, and discontinuation of acetazol- 
amide resulted in dramatic improvement in his 
mental status within four days. No other pre- 
cipitating event for hepatic encephalopathy— 
including gastrointestinal bleeding, high pro- 
tein intake, potassium depletion, or alkalosis— 
was identified. Results of liver function tests 
were essentially unchanged from the previous 
hospitalization, indicating that the encepha- 
lopathy was not the result of progressive liver 
failure. 

After the administration of acetazolamide 
there is an increase in the urinary content of 
bicarbonate. The increased alkalinity of urine is 
associated with a decrease in the excretion of 
titratable acid and of ammonia.‘ Urinary alka- 
linization in effect diverts ammonia from the 
renal tubules into the general circulation. 

Ammonia intoxication is considered an im- 
portant factor in the pathogenesis of hepatic 
encephalopathy.’ In the brain, ammonia is re- 
moved from the blood and forms glutamine. 
Measurement of cerebrospinal fluid glutamine 
is one of the best laboratory methods available 
to confirm the diagnosis of hepatic encephalop- 
athy. Normally, ammonia is absorbed from the 
circulation by the liver and metabolized to 
urea. In the cirrhotic patient, however, ammo- 


nia is diverted from the liver into the general 
circulation. Hypokalemia can precipitate he- 
patic coma because it promotes diffusion of 
ammonia into cells. 

Since acetazolamide may cause increased lev- 
els of circulating ammonia and depletion of 
systemic potassium, it should be used with 
caution in patients with cirrhosis. 
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Nosocomial Pseudomonas Keratitis 
in a Critical-Care Nurse 


Herbert H. Bowden, M.D., 
and John E. Sutphin, M.D. 


Departments of Ophthalmology (H.H.B.) and Clini- 
cal Investigation (J.E.S.), Naval Hospital, San Diego. 


The opinions or assertions expressed herein are 
those of the authors and are not to be construed as 
official or as reflecting the views of the Navy Depart- 
ment or the naval service at large. 


Inquiries to Herbert H. Bowden, M.D., Department of 
Ophthalmology, Naval Hospital, San Diego, CA 92134. 

Pseudomonas aeruginosa is a frequent cause of 
microbial keratitis in contact lens wearers. We 
noted an additional risk present in health-care 
personnel in critical-care areas. 

In early 1985, a nurse who wore extended- 
wear contact lenses complained of pain, red- 
ness, and discharge in her right eye. Her best 
corrected visual acuity was 20/60. An examina- 
tion showed a 30% central corneal suppuration 
with loss of epithelium and a moderate anterior 
chamber reaction without hypopyon. 

Gram stain of the corneal suppuration dis- 
closed a predominance of gram-negative rods 
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with a few gram-positive cocci. The patient was 
treated with topical cefazolin, 50 mg/ml, and 
gentamicin, 14 mg/ml. 

Cultures grew P. aeruginosa and Staphylococ- 
cus epidermidis. The nurse had recently cared 
for a critically ill patient with Pseudomonas sep- 
sis secondary to pneumonia. Antibiotic sensi- 
tivity data were obtained for the nurse and the 
patient. Sensitivities by the Kirby-Bauer meth- 
od were identical in all drugs. The staphylococ- 
cal infection was probably hospital-acquired, 
and it was resistant to ampicillin, erythromy- 
cin, penicillin, and tetracycline. 

The infection resolved with appropriate ther- 
apy. Three weeks after admission, the patient's 
visual acuity was 20/25. 

This case indicates there is an additional risk 
for health-care personnel with extended-wear 
contact lenses working with critical-care pa- 
tients. All personnel wearing contact lenses in 
this setting should be aware that redness and 
minor irritation may herald significant disease. 
Similarly, ophthalmologists should be alert for 
nosocomial disease in health-care staff. 
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A Device for Testing Malingering 
and Binocular Refraction 


Fabian A. Abraham, M.D. 


Maurice and Gabriela Goldschleger Eye Institute, 
Chaim Sheba Medical Center. 


Inquiries to Fabian A. Abraham, M.D., Maurice and 
Gabriela Goldschleger Eye Institute, Chaim Sheba Medical 
Center, Tel Hashomer, Israel. 


A simple device consists of spectacles with 
plastic polarizers in front of each eye with the 
polarizing axes at right angles to each other 
combined with a movable polarizer in front of a 
standard ophthalmic slide projector. These po- 
larizers produce monocular visual stimulation 
under binocular conditions to allow efficient 
testing of malingering and binocular refraction 
technique. 

Detection of malingering is an intriguing 
problem. Visual acuity testing of one eye when 
both of the patient’s eyes are kept open and the 
patient cannot distinguish which eye is being 
tested may provide valid information. Using 
polarized light for this purpose has been sug- 
gested,!” but the examiner must ensure that the 
patient does not momentarily close one eye, 
thereby determining what should be seen. A 
vectograph that avoids this problem is expen- 
sive and not available everywhere. We use a 
simple polarizing device that obviates this diffi- 
culty and is adaptable to any standard ophthal- 
mic slide projector. It may also be useful in 
binocular refraction. 

Two plastic polarizing pieces cut froma linear 
polarizing sheet are fastened to a simple spec- 
tacle frame so that the polarizing axes in front 
of the right eye and the left eye are oriented 
vertically and horizontally, respectively (Fig- 
ure). Another plastic piece from the same pola- 
rizing sheet is held in front of a standard 
ophthalmic slide projector by being glued to a 
cardboard tube inserted into the projector. It 
can be rotated and accurately set for vertical or 
horizontal light beam polarization. 

The visual acuity test is conducted in a 
semidark room with the patient sitting under 
the projector. The polaroid spectacles are worn 
over his correcting eyeglasses. The patient 
looks at a nondepolarizing aluminized screen 
(or rough aluminum foil) on which the Snellen 
letters are projected at the usual distance. 
While the patient reads the letters with both 
eyes open, the examiner, who is watching, 
discreetly rotates the projector polarizer for 
alternative stimulation of the eyes. A vertically 
polarized beam (Figure, left) exposes the pa- 
tient’s right eye to a clear image resulting from 
unrestricted light transmission through the 
vertically oriented spectacle polarizer, whereas 
the opposite eye sees a dark screen because of 
maximum light extinction by its horizontally 
oriented polarizer. Rotating the polarizer on 
the projector for horizontal beam polarization 
(Figure, right) shifts the clear image into the 
patient’s left eye, darkening the screen for the 
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Figure (Abraham). Left, Vertical orientation of the polarization axis on the projector (arrow) allows the patient 
to see the screen with the right eye only. Right, Horizontal orientation of the polarization axis on the projector 
(arrow) allows the patient to see the screen with the left eye only. 


right eye. Under these circumstances, a patient 
who has both eyes open is unaware that he is 
reading monocularly with each eye in succes- 
sion, thus providing a correct visual acuity. 

The fraction of transmitted light (F) through 
two linear polarizers while one is at a 90-degree 
angle and the other at a variable angle (A’) 
follows the law of Malus®: F = sin’A’. There- 
fore, the device and the rotating polarizer cre- 
ate a smooth and undetectable visual stimula- 
tion transfer from one eye of the patient to the 
other. The slight amount of light attenuation 
caused by the polarizers is compensated for by 
darkening the examination room, and quick 
rotation of the polarizer during the test masks 
the luminance variation. The test does not 
arouse the patient’s suspicions and is not af- 
fected by temporary monocular closure. The 
device has proven to be useful in clinical prac- 
tice for testing malingering, and the test con- 
firmed its reliability when volunteers pretend- 
ed to be malingering. Moreover, because it 
provides a test environment that approximates 
a normal binocular situation, the device can 
also be used for binocular refraction. 
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A Marking Suture for Use in 
Adjustable Strabismus Surgery 


Gary S. Clorfeine, M.D., 
and William T. Parker, M.D. 


Department of Ophthalmology, Kaiser Permanente 
Medical Center. 


Inquiries to Gary S. Clorfeine, M.D., Department of 
Ophthalmology, Kaiser Permanente Medical Center, 4647 
Zion Ave., San Diego, CA 92120. 

In adjustable strabismus surgery, the sur- 
geon generally measures the ocular alignment 
the day after the primary procedure and then 
either further advances or recesses the “adjust- 
able muscle” to obtain the desired ocular align- 
ment. The amount of additional advancement 
Or recession is entirely empiric—the surgeon 
must guess how far to move the muscle to 
obtain the desired correction. It would be desir- 
able to quantitate the amount of muscle move- 
ment during the adjustment process and also to 
monitor for any possible muscle slippage be- 
tween adjustment maneuvers. 

We would like to suggest a technique that 
allows accurate measurement of both of these 
aspects of adjustable strabismus surgery. This 
technique involves the use of what we have 
termed a “marking suture.” Surgery is per- 
formed as described by Jampolsky! using a 
ligature knot of 6-0 Vicryl around a muscle pull 
suture of the same material. We place an addi- 
tional marking suture 5 mm from the ligature 
knot (Figure). This marking suture consists of 
7-0 Vicryl tied in a single knot of two throws. 
The ends are cut very short, but not flush, soas 
to prevent the knot from unraveling. 
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Figure (Clorfeine and Parker), Quantitating the 
amount of muscle adjustment by measuring the dis- 
tance between the marking suture (A) and the liga- 
ture knot (B). 


Adjustment is performed under the opera- 
ting microscope. As the adjustable muscle is 
either advanced or recessed, and the ligature 
knot moved to secure the adjustment, the dis- 
tance between ligature knot and marking su- 
ture changes proportionately and this distance 
is easily measured with calipers. Since adjust- 
ments of 1 or 2 mm are being measured against 
a known 5-mm length, the measurements are 
accurate. When final adjustment has been com- 
pleted, the surgeon can easily slide the mark- 
ing suture off the end of the muscle pull suture 
and then tie a permanent knot. 

The marking suture has never been found to 
cause any problems. It is so small that it is not 
perceived as an additional foreign body. The 
marking suture has never unraveled or slipped 
and it has always been easy to slide it off when 
it was no longer needed. 

A number of important benefits are derived 
from the use of this technique. (1) The marking 
suture can be used to determine if any change 
in muscle position has occurred in the interval 
between primary surgery and the adjustment 
phase. (2) Use of the marking suture detects 
any possible slip of the muscle between adjust- 
ment maneuvers. (3) By using the marking 
suture in many cases, the surgeon will develop 
a body of information relating the amount of 
dioptric change in ocular alignment to each 
millimeter of adjustment. (4) In rare cases it is 

possible that a patient may not tolerate the 








adjustment maneuver. In this situation the ad- Di E 
justment may need to be done under general = 


anesthesia. Without a marking suture it would 
be difficult for the surgeon to know how large 
an adjustment was being made without taking 
down the conjunctiva and directly visualizing 
the muscle. 
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Visual Loss in Anterior Membrane 
Dystrophy 
Jeremy E. Levenson, M.D. 


Inquiries to Jeremy E. Levenson, M.D., 1260 15th St, 
Suite 917, Santa Monica, CA 90404. 

Anterior membrane dystrophy includes a va- 
riety of dystrophic changes of the corneal epi- 
thelial basement membrane. Among these are 
fingerprint dystrophy, map-dot dystrophy, 
and Cogan’s microcystic dystrophy. Although 
most affected patients are asymptomatic, this 
dystrophy plays an important role in the recur- 
rent erosion syndrome.'* Although mentioned 
less often, anterior membrane dystrophy can 
also cause significant visual loss, as the follow- 
ing cases show. 

An 80-year-old man scheduled to undergo a 
cataract operation in his right eye had a best 
corrected visual acuity of R.E.: 20/70 and L.E.: 
20/25. Slit-lamp examination showed mild nu- 
clear sclerotic changes in both eyes. The right 
cornea showed small central, white intraepithe- 
lial deposits surrounded by typical map-like 
dystrophic changes. The left cornea showed 
only mild map-like changes. On keratometry 
the mires of the right eye were found to be 
distorted. The epithelium of the right cornea 
was removed, and three weeks later the pa- 
tient’s corrected visual acuity had improved to 
20/20 in the right eye. During the next two 
years, visual acuity in his left eye decreased to 
20/60. Evaluation of the left cornea showed 
progression of the map-like epithelial changes,- 


although no white cysts had appeared. The | 
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mires by keratometry were distorted. Three 
weeks after removal of the epithelium, visual 
acuity in the left eye was correctable to 20/20. 
A 61-year-old man with decreased vision in 
his right eye had some symptoms of itching, 
redness, and tearing in the right eye in the past 
although recurrent erosions were never diag- 
nosed. Best corrected visual acuity was R.E.: 
20/60 and L.E.: 20/20. Both corneas showed 
central map-dot dystrophic changes with the 
right cornea having larger white intraepithelial 
deposits in the visual axis. After removal of the 
epithelium of the right cornea, corrected visual 
acuity improved to 20/20. That in the left eye 
remained 20/20 for the next five years. At that 
time visual acuity in the left eye decreased to 
20/50 as large white intraepithelial cysts devel- 
oped in the visual axis. Three weeks after the 
removal of the epithelium in the left eye, best 
corrected visual acuity had improved to 20/20. 
Trobe and Laibson' described 35 patients 
with anterior membrane dystrophy of whom 
only five had significant visual loss, although 
most had symptoms of recurrent erosion. In 
only one of these five cases was the visual loss 
as much as four Snellen lines. Both eyes of my 
two patients demonstrated the typical, albeit in 
one eye subtle, findings of anterior membrane 
dystrophy. The initial complaint was decreased 
vision. Anterior membrane changes of the cor- 
nea are best seen at the slit lamp under direct 
visualization with a broad beam, or with retro- 
illumination against the red reflex with the 
pupil dilated. The involved epithelium is easily 
removed at the slit lamp with a sterile cotton 
swab while the patient is under topical anes- 
thesia. Although it is only necessary to remove 
the central epithelium to clear the visual axis, 
the abnormal epithelium tends to be loosely 
adherent and often comes off in large sheets. 
After removal the eyes are patched and antibi- 
otic eyedrops and cycloplegics are adminis- 
tered for several days until the epithelial defect 
has healed. Sodium chloride 5% ointment used 
at bedtime for one to two months after surgery 
may prevent problems with recurrent erosions. 
Within three weeks the patients showed maxi- 
mal visual improvement. With healing further 
anterior membrane dystrophic changes ap- 
peared, but these were not visually significant. 
On the basis of my experience with cases such 
as these, anterior membrane dystrophy must 
be included in the differential diagnosis of 
unexplained visual loss. It is best detected by 
careful slit-lamp examination and by kera- 
tometry. Once the condition is diagnosed, the 


visual loss can be easily corrected by removal of 
the epithelium. 
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Optic Disk and Iris 
Neovascularization After Surgical 
Interruption of the Retinal 
Circulation 


Robert K. Hutchins, M.D., 
John W. Gittinger, Jr., M.D., 
and John J. Weiter, M.D. 


Department of Ophthalmology, New England Medi- 
cal Center Hospitals, and Eye Research Institute. 


Inquiries to John J. Weiter, M.D., Retina Associates, 100 
Charles River Plaza, Cambridge St., Boston, MA 02114. 

Retinal neovascularization has not been asso- 
ciated with central retinal artery occlusion.!” 
Although it is generally accepted that iris neo- 
vascularization follows 1%to 2% of central reti- 
nal artery occlusions,’ Hayreh and Podhajsky? 
argued that central retinal artery occlusion and 
iris neovascularization are not related in a 
cause-and-effect manner. We studied a patient 
in whom optic disk and iris neovascularization 
followed the acute interruption of retrobulbar 
blood vessels. 

After ten months of gradual visual deteriora- 
tion and progressive ophthalmoplegia of the 
right eye, an otherwise healthy, 31-year-old 
woman underwent a right craniotomy and ex- 
ploration of the right optic nerve with partial 
excision of tumor in the right orbit and proba- 
ble interruption of the ophthalmic artery. The 
histopathologic findings were consistent with 
a sclerosing variant of inflammatory pseudo- 
tumor. 

Six weeks before surgery, her visual acuity 
was R.E.: no light perception and L.E.: 20/15. A 
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Goldmann visual field of the left eye was nor- 
mal. She had 4 mm of proptosis in the right eye 
and restriction of gaze in all but the inferior 
field. Findings of an anterior segment examina- 
tion were normal. The intraocular pressure was 
13 mm Hg in both eyes. The right optic disk 
was swollen, with dilated veins. Several retinal 
petechial hemorrhages were observed in all 
four quadrants. The left fundus was normal 
except for a drusen-like lesion on the optic 
disk. Ophthalmologic evaluation the day be- 
fore surgery disclosed a swollen right optic disk 
but no abnormal optic disk vessels. 

One month after surgery the right optic disk 
was pale with a tuft of new vessels. The arterial 
blood columns were segmented and stationary, 
and the veins were dilated. There was a cherry- 
red spot in the macula and dot hemorrhages in 
the periphery. New vessels involving the pu- 
pillary margin and the angle of the right eye 
were first seen three months after surgery. The 
intraocular pressure was 11 mm Hg in the right 
eye. The neovascular tuft on the right optic disk 
had grown into a large membrane extending 
into the vitreous cavity (Figure). The retinal 
vessels were sheathed and contained no blood. 
A vitreous and subhyaloid hemorrhage was 
present. A fundus fluorescein angiogram 
showed normal filling of the choroid, a large 
optic disk neovascular membrane, and no fill- 
ing of the retinal vessels (Figure). 

Panretinal photocoagulation (500 pm, 2,270 
spots) resulted in complete regression of the 


optic disk and iris neovascularization. Follow- 
up at 40 months showed aberrant right third 
nerve regeneration, an atrophic fibrotic optic 
disk membrane, and no iris neovascularization. 

Both retinal and iris neovascularization can 
develop in cases of chronic ocular ischemia.*° 
Although our patient had signs suggestive of a 
central retinal vein obstruction before cranicto- 
my, ocular neovascularization did not develop 
until after surgical disruption of the posterior 
orbital vessels. Optic disk and iris neovascular- 
ization began and flourished in an eye that had 
the ophthalmoscopic and fluorescein angio- 
graphic characteristics of a central retinal ar- 
tery occlusion. 

The complete regression of the optic disk and 
iris new vessels after panretinal photocoagula- 
tion suggested that ischemic retinal tissue con- 
tributed to the neovascularization. The rarity of 
these findings may be explained by a scarcity of 
vasoproliferative substance released from in- 
farcted retinal tissue. Although the angiogram 
performed one month after surgery showed no 
filling of the retinal vessels and normal filling 
of the choroid, we suspect that there was an 
element of ocular ischemia in this case secon- 
dary to the interruption of the ophthalmic ar- 
tery. Multiple and important potential anasto- 
moses occur between the ophthalmic and 
external carotid arteries in humans.’ The rate 
and degree of development of these potential 
or existing anastomoses could easily account 
for a degree of ocular ischemia leading to the 





Figure (Hutchins, Gittinger, and Weiter). Left, The right eye shows the optic disk neovascular membrane and ty = 


retinal vessels replaced by yellow lines. Right, Angiogram of the right fundus shows the optic disk neovascular 


membrane and no filling of the retinal vessels. 
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observed iris and optic disk neovasculariza- 
tion. 
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In 1955, Laval' reported encouraging results 
in rabbit and human eyes using gelatin im- 
plants to promote successful glaucoma filtering 
blebs, although subsequent studies failed to 
confirm his findings.*® We evaluated the sub- 
conjunctival implantation of absorbable gelatin 
film (Gelfilm) or sponge (Gelfoam) in rabbit 
eyes and in high-risk patients undergoing glau- 
coma filtering surgery. 


Eight eyes of four albinotic rabbits were stud- 
ied, After anesthetizing the animals with intra- 
muscular ketamine, we prepared 3-mm peri- 
tomies and subconjunctival pockets in three 
separate quadrants. Thin 3 x 3-mm portions of 
Gelfilm or Gelfoam were then inserted into two 
of the pockets, leaving the third as a control, 
and each peritomy was closed with an inter- 
rupted 10-0 nylon suture. The eyes were in- 
spected weekly for the first two weeks and 
monthly thereafter. Two eyes were enucleated 
two weeks after surgery, four at two months, 
and two at six months. All surgical sites were 
studied by light microscopy. 

By gross inspection, the implants appeared 
to be well tolerated in all animals with no 
evidence of severe ocular inflammation. Histo- 
logic evaluation, however, disclosed a marked 
reaction to the implant material at two weeks, 
especially to the Gelfoam, with many foreign- 
body giant cells and fibrous tissue production 
(Fig. 1). By two months, the implant material 
had been digested and there was no discernible 
subconjunctival pocket. 

In two patients with neovascular glaucoma, 
two with glaucoma secondary to trauma, one 
with congenital glaucoma, and one with glau- 
coma in aphakia, filtering surgery was com- 
bined with subconjunctival implantation of 
Gelfilm (one eye) or Gelfoam (five eyes). The 
patients were 15 to 80 years old. Each eye 
received subconjunctival injections of gentami- 
cin and dexamethasone at the end of the proce- 
dure and topical prednisolone 1% four to eight 
times daily and atropine 1% twice a day were 
prescribed for a minimum of one month. 





ee 


Fig. 1 (Antoszyk and associates). Spicules of gela- 
tin material surrounded by foreign-body reaction in 
subconjunctival tissue of rabbit eye two weeks after 
implantation of Gelfoam (hematoxylin and eosin, 
x 250). 
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Fig. 2 (Antoszyk and associates), Early postopera- 
tive appearance after trabeculectomy combined with 
subconjunctival implantation of Gelfoam in patient 
with neovascular glaucoma, showing mottled ap- 
pearance of gelatin material. 


Follow-up was seven to ten months (average, 
nine months). 

All six patients had large filtering blebs and 
good intraocular pressure control in the early 
postoperative period. Both implant materials 
appeared to be well tolerated with no evidence 
of excessive inflammation or implant migration 
(Fig. 2). During the ensuing weeks, however, 
progressive scarring and eventual failure of the 
blebs occurred in the eye with the Gelfilm 
implant and in four of the five eyes with Gel- 
foam. 

Our histologic studies in rabbits were consis- 
tent with other reports that gelatin materials in 
various tissues throughout the body produce 
foreign-body reactions, with replacement of 
the gelatin by fibrous tissue.*° In addition, our 
experience in high-risk human eyes undergo- 
ing filtering surgery did not support the idea 
that gelatin implants are beneficial in the pro- 
motion of successful glaucoma filtering blebs. 
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Macula Photocoagulation Lens 


Lawrence A. Yannuzzi, M.D., 
and Jason S. Slakter, M.D. 


LuEsther T. Mertz Retinal Research Foundation, 
Manhattan Eye, Ear and Throat Hospital. 


Inquiries to Lawrence A. Yanuzzi, M.D., 525 Park Ave., 
New York, NY 10021. 

The macula photocoagulation lens was devel- 
oped by one of us (L.A.Y.) to treat lesions of 
the posterior pole of the retina, particularly 
those close to the fovea. This lens was designed 
to meet the requirements for optimal therapy of 
macular disease. These include enhanced fixa- 
tion of the eyelids and immobilization of the 
globe, optimum clarity of the retinal image, 
and controlled increases in intraocular pressure 
to reduce choroidal blood flow, with minimal 
distortion of the corneal surface and altered 
visibility of the fundus. 

The macula photocoagulation lens is a modi- 
fication and refinement of the Kreiger wide- 
field fundus lens, which has been used exten- 
sively since 1966. The macula lens is 
constructed of lightweight, high-impact plas- 
tic. It incorporates a 14-mm hood used for 
insertion and removal of the lens as well as 
manipulation during treatment, and a 20-mm 
scleral flange for self-retention and fixation of 
the eyelids (Figure). The radius of the base 
curve has been steepened to 7.45 mm and the 
diameter of base curve area increased to 13.25 
mm. This places the surface of the lens external 
to the corneoscleral limbus and minimizes con- 
tact with the cornea. The concave anterior cur- 
vature of the Kreiger lens has been replaced by 
a plano surface, to which a broad-band antire- 
flective coating has been affixed. 

These modifications allow positive pressure 
to be applied against the sclera while minimiz- 


ing pressure on the cornea. This enhances im- 


mobilization of the globe, essential for delicate | 
macular laser therapy adjacent to the fovea. We = 
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Figure (Yannuzzi and Slakter). Schematic drawing of the macula photocoagulation lens. 


have found that the resultant ocular stability 
eliminates the need for retrobulbar anesthesia 
in most patients treated for juxtafoveal subreti- 
nal neovascularization. 

A second advantage of this design is that it 
permits a mild increase in intraocular pressure 
through indentation of the sclera by the surface 
of the lens without inducing corneal deformity. 
The small incremental increase in the intraocu- 
lar pressure results in reduced blood flow 
through the low-pressure choroidal circulation. 
(The changes in choroidal flow with this in- 
duced intraocular pressure may be seen in eyes 
with atrophic or hypopigmented retinal pig- 
ment epithelium, such as in the myopic fun- 
dus.) This technique may prove to be success- 
ful in the reduction of subretinal hemorrhages 
during photocoagulation of subretinal neovas- 
cularization, particularly when a wavelength, 
such as krypton red (647-nm), which pene- 
trates deeply into the choroid is used. 

Another major feature of the macula photo- 
coagulation lens is the substitution of a plano 
anterior surface for the concave surface of the 
Kreiger lens. While there is a decrease in the 
fundus field of view, there is an increase in the 
magnification of macular detail. This refine- 
ment also permits a broad antireflective coating 
to the applied to the anterior lens surface, thus 
increasing resolution and visibility of the macu- 
la. In addition, the antireflective coating maxi- 


mizes laser transmission in the visible spec- 
trum, permitting efficient and consistent 
delivery of laser energy to the area being 
treated. 





The x16 Slit-Lamp Eyepiece, a High 
Pius Lens for Indirect 
Biomicroscopy 
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Lundberg’ described biomicroscopic exami- 
nation of the ocular fundus with a strong con- 
vex lens. In the 32 years since El-Bayadi? first 
advocated the use of such a lens, others have 
reported the advantages of this technique.** It 
is easy to perform, it is easy to examine a 
moving eye, and it offers a large viewing field. 
Rosen’ wrote: 
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The technique is simple; the value infinite. This tech- 
nique has not been explored because leaders in field of 
biomicroscopy have overlooked this simpler procedure 
in the pursuit of other promising methods in which 
they are employing their own lens, mirrors and prisms 
to the exclusion of other devices. 


Since then the high plus lenses have been 
improved, and are now aspheric and coated’ 
but their use remains limited. 

We wonder whether such lenses are not in 
use because they are not a standard accessory 
to existing slit lamps. The Hruby lens, whose 
field of vision is so small and which has no 
advantage over the plus lens,’ is a standard 
feature of most if not all slit lamps and is 
universally used. 

To our surprise we recently discovered that 
some slit lamps do offer a high plus lens ideal 
for ophthalmoscopy as a standard feature but it 
is subtly camouflaged (not by intention we 
believe). This “high plus lens” is generally 
hidden in the slit-lamp drawer within easy 
reach-—it is called the x16 eyepiece. The eye- 
piece is constructed of several lenses but is 
optically equivalent in power to a single 64- 
diopter plus lens. Being a highly sophisticated 
optical instrument, it is corrected for spherical 
and chromatic aberrations and is antireflec- 
tively coated. The eyepiece minifies the view of 
the fundus, about 9% for an emmetropic eye, 
less in myopic eyes, and more in hypermetropic 
eyes. The field of view is large, about 62 de- 
grees for an emmetropic eye, and encompasses 
all the posterior pole, including the macula, 
optic disk, and the superior and inferior vascu- 
lar arcades. We are greatly impressed with the 
undistorted view throughout the eyepiece’s 
field of view. 

The eyepiece’s cylindrical shape is comfort- 
able to hold and easy to handle. It should be 
held with the field lens toward the examiner 
and the eye lens toward the patient (Figure). 
We start the examination with a narrow slit 
beam directed straight ahead, with the slit 
lamp and the eyepiece far back. We first align 
the eyepiece with the patient’s eye so as to 
obtain a central red reflex and then we move 
the eyepiece closer to the patient’s eye, contin- 
uously maintaining alignment until the red 
reflex fills all of the field lens. We simultaneous- 
ly move the slit lamp closer until the slit is in 
focus on the retina. We can then change the 
slit’s angle and width to obtain an optimal view 
of the retina. The slit beam can be moved up, 
down, and sideways throughout the field of 
view. To change the retinal area within the field 
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Figure (Bartov, Moisseiev, and Blumenthal). Meth- 
od of holding and positioning the x 16 eyepiece for 
indirect biomicroscopy at the slit lamp. 


of the eyepiece, the patient must be told 
to look in different directions. Annoving 
reflexes can be avoided with slight tilting of 
the eyepiece. 

The picture observed with the eyepiece is 
indirect, and therefore inverted, and in princi- 
ple all the maneuvers described are similar to 
those done during regular indirect ophthal- 
moscopy. Like all skills, using this instrument 
requires some training, but the time and effort 
invested are doubly repaid by the usefulness 
and beauty of the resulting view. We hope the 
ready availability of this instrument will popu- 
larize this technique and make it a routine and 
integral part of slit-lamp biomicroscopic exami- 
nation, 
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Treatment of Cytomegalovirus Retinitis 
With Dihydroxy Propoxymethy! Guanine 


EDITOR: 

In their article, “Treatment of cytomegalovi- 
rus retinitis with dihydroxy propoxymethyl 
guanine’ (Am. J. Ophthalmol. 101:95, Jan. 
1986), A. G. Palestine, G. Stevens, Jr., H. C. 
Lane, H. Masur, L. S. Fujikawa, R. B. 
Nussenblatt, A. H. Rook, J. Manischewitz, B. 
Baird, M. Megill, G. Quinnan, E. Gelmann, 
and A. S. Fauci explain the response to the 
drug in the form of a remission. We have 
used the drug in 20 patients and want to 
share our understanding of its possible mode 
of action. 

The action can be understood by knowing 
the natural course of the disease. The course 
of the disease seems to be divisible into three 
stages. 

Serous—The lesion probably begins in the 
periphery as periphlebitis. The retinal inflam- 
mation may be peripheral and posterior in the 
fundus and tends to be diffuse rather than 
sharply demarcated. The retina appears white 
and granular; apparently all the layers along 
the major blood vessels are involved. Later 
the patches coalesce and enter into a hemor- 
rhagic stage. 

Hemorrhagic—This stage is marked by nu- 
merous hemorrhages and narrowing of the 
blood vessels. The profuse hemorrhage tends 
to be paravascular and the hemorrhagic activ- 
ity may resemble branch vein occlusion. 

Atrophic—This is probably the final stage of 
resolution in which the white spots lose gran- 
ularity and become gray-brown scars of 
marked retinal and pigment damage. This 
scar, which manifests little pigment prolifera- 
tion, is also seen in many chorioretinal in- 
flammatory diseases such as toxoplasmosis. 

These stages need not occur in order; there 
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may be an overlap of two or all three stages. 
The drug response is best seen in the first two 
stages and there is little that can be done 
once the atrophic stage is reached. Thus, 
early recognition is important. The drug may 
stop the progression from one stage to anoth- 
er or there may be temporary resolution in 
the early serous stage, as reported by Pales- 
tine and associates, with subsequent slower 
progression. The drug may prevent spread of 
the condition from one eye to the other. The 
progress of the lesion is probably related to 
the immune status, though one case of cyto- 
megalovirus retinitis was reported in the nor- 
mal adult by Chawla and associates. ! 

Studies as far back as 1957 showed cyto- 
megalovirus retinitis in children. Later it was 
found in immunosuppressed patients. Dis- 
continuation of the immunosuppresive drugs 
caused remission of the lesion.’ Extensive vi- 
remia is necessary for cytomegalovirus retini- 
tis? associated with severe immunosuppres- 
sion. The normal retina improves with 
decreases in immunosuppressive drugs and 
cytomegalovirus retinitis stabilizes with inter- 
feron.* AIDS retinitis is distinct in its persis- 
tent immunodeficiency. Thus, the combina- 
tion of an immune booster such as interferon 
and dihydroxy propoxymethyl guanine meant 
for cytomegalovirus retinitis may benefit pa- 
tients with AIDS. 

SHIVA K, AKULA, M.D. 
PETER W. A. MANSELL, M.D. 
RICHARD RUIZ, M.D. 
Houston, Texas 
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Corneal Changes During Pilocarpine 
Gel Therapy 


EDITOR: 

In Chandler and Grant’s' Glaucoma, a case 
of corneal epithelial haziness and superficial 
vascularization is described in association 
with pilocarpine eyedrop use. In their article, 
“Corneal changes during pilocarpine gel ther- 
apy” (Am. J. Ophthalmol. 101:13, Jan. 1986), 
D. H. Johnson, K. R. Kenyon, D. L. Epstein, 
and E. M. Van Buskirk questioned whether 
this was secondary to the drug or to the chlo- 
robutanol preservative. 

The occurrence of similar changes with pilo- 
carpine gel (with no chlorobutanol) would 
seem to implicate the drug itself in this rare, 
apparently idiosyncratic reaction. 

STEPHEN R. HOOK, M.D. 
Houston, Texas 
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Reply 


EDITOR: 

Chandler and Grant’ described a patient 
with marked reduction of vision whose eyes 
“were generally quite red with enlarged folli- 
cles in the lower fornices.’” Additionally, the 
conjunctiva appeared opaque and milky and 
“superficial vessels came in from all sides al- 
most to the border of a 2-mm pupil.” 

In our series eyes were not red and neither 
follicles nor corneal vascularization was pres- 
ent. We have seen corneal changes similar to 
those we described in our article in several 
patients using the gel vehicle alone (no pilo- 
carpine added) as a treatment for dry eyes. 
Another point that we believe implicates the 
gel vehicle and not pilocarpine itself is that 
corneal changes have not been reported with 
Ocuserts which use continuous pilocarpine 
supply and release. 

We appeciate Dr. Hook’s interest and keen 
eye in pointing out the case of Chandler and 
Grant, but believe the corneal change in our 


o series resulted from a different mechanism. 


DOUGLAS H. JOHNSON, M.D. 
Rochester, Minnesota 
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An Unusual Corneal Complication of 
Soft Contact Lens 


EDITOR: 

In their article, “An unusual corneal com- 
plication of soft contact lens” (Am. J. Oph- | 
thalmol. 100:794, Dec. 1985), C. S. Horowitz, 
J. Lin, and H. C. Chew reported studying 13 
patients wearing soft contact lenses who de- 
veloped an arc-like opacity in the upper cor- 
nea. Most had tight eyelids. They also men- 
tioned the close relationship between these 
complications and one characteristic of the 
soft contact lenses involved in these reports 
—a well-defined transition zone between the 
optic and the haptic zone. An analysis of 
their summary of clinical data and data on 
contact lenses (Tables 1 and 2), makes it obvi- 
ous that all the soft contact lenses involved 
were lathe-cut and not higher than —9.00 di- 
opters. At the same time they recommended 
switching to gas-permeable hard contact lens- 
es to avoid these complications. 

We strongly disagree with our colleagues, 
taking into consideration that they did not 
mention whether they tried spin-cast lenses. 
All the ultrathin spin-cast soft contact lenses 
under —9.00 diopters have no haptic zone. In 
the past eight years we have fitted the two 
types of spin-cast ultrathin lenses (the 75-um 
and the 35-um types with 39% water content, 
in two diameters, 13.5 and 14.5 mm, with 
both thermal and chemical sterilization) in a 
little over 2,000 cases, and we never observed 
the abovementioned complication. In our 
opinion, the lens of choice for first or secon- 
dary fitting to stay away from the arc-like 
upper corneal opacity is the spin-cast soft 
contact lens. 





ARTURO 5. CHAYET, M.D. 
JOSE CHAYET V., M.D. 
Mexico City, Mexico 
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minus power spin-cast contact lenses they 
mention do not have well-defined haptic 
zones compared to lathe-cut minus soft con- 
tact lenses, the thick junctional zones more 
toward the periphery are nonetheless present. 
We think the main reason for their not detect- 
ing our reported complication in patients with 
tight eyelids is the characteristic fitting of the 
spin-cast lenses. In our experience, the major- 
ity of these spin-cast lenses ride superotemp- 
orally on the cornea and, therefore, the cor- 
nea between the 11 and 1 o'clock meridians 
just inside the corneoscleral limbus would be 








covered by the thin optical zones rather than 
by the thick zone toward the periphery. In 
our discussion, we considered a well-centered 
lens a major criterion for good fit. To rule out 
a decentered lens as being a cause of the com- 
plication, spin-cast lenses were not included 
in our study. 
GREGORY $. HOROWITZ, M.B. 
JUNICA LIN, F.C.L.S.A. 
HELSON C. CHEW, M.D. 
Vancouver, British Columbia, Canada 





BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Retinopathy of Prematurity. Edited by William A. 
Silverman and John T. Finn. Boston, Blackwell 
Scientific Publications, 1985. 303 pages, index, 
illustrated. $35 


Reviewed by ARNALL PATZ 
Baltimore, Maryland 


Since the epidemic of retinopathy of prema- 
turity in the early 1950s, there has been a major 
increase in the survival of extremely low birth- 
weight infants. These infants who are at great- 
est risk of retinopathy of prematurity would 
not have survived long enough in the 1950s to 
develop retinopathy of prematurity. Probably 
because of the improved survival, we are now 
seeing a significant number of new cases. It is 
therefore timely for a published update to elu- 
cidate key factors thought to be involved. This 
multicontributor volume takes a major step 
toward this goal. 

The Table of Contents (abbreviated titles) 
includes: Overview (W. A. Silverman and 
J. T. Flynn), International Classification (J. T 
Flynn), Pathology of Retinopathy of Prematuri- 
ty (A. Garner), Animal Models (G. A. Gole), 
Perinatal Vascular Physiology (R. W. Flower), 
Initiating Events in Development of Retinopa- 
thy of Prematurity (F. L. Kretzer and H. M. 
Hittner), Monitoring and Controlling Oxygen 
(J. D. Horbar), Vitamin E and Retinopathy of 
Prematurity (D. L. Phelps), Retinal Ablative 
Therapy (E. A. Palmer, A. W. Biglan, and R. J. 
Hardy), Retinal Detachment (W. Tasman), 
Sequelae of Regressed Retinopathy of Prema- 
turity (B. J. Kushner), Epidemiology (E. D. 
Alberman), Developmental Issues in Blind In- 
fants (S. W. Teplin). 

The new international classification is pre- 
sented with good-quality color photographs 
considering the difficulties in photographing 
the peripheral retina of the premature infant. 
The classification provides a method to stand- 
arize the retinal findings, a vital tool for collab- 
orative studies. The discussions on the pathol- 
ogy of retinopathy of prematurity and on 
perinatal retinal vascular physiology give a 
useful update on these fundamental topics. In 
the chapter on animal models, the interesting 
concept is presented that we may be seeing a 
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different pathogenetic mechanism involved in 
the much lower arterial Po: levels currently 
used in comparison with the 1950s. The recent 
spindle cell gap-junction theory in the patho- 
genesis and the role of vitamin E in this process 
are reviewed and updated. 

The newer methods of continuous monitor- 
ing of blood gases with transcutaneous meas- 
urements are discussed. It is important to rec- 
ognize that these methods still have not been 
documented to reduce the incidence of retinop- 
athy of prematurity, the author points out. The 
discussion on the epidemiology of retinopathy 
of prematurity clarifies many of the problems in 
understanding the confusing biostatistics on 
retinopathy of prematurity and the limitations 
of published studies. These data are important 
in laying the groundwork for consideration of 
therapeutic trials. 

The chapter on the sequelae of regressed 
retinopathy of prematurity provides new infor- 
mation. Most importantly, the author calls our 
attention to the not infrequent complication of 
narrow-angle glaucoma in eyes with mild to 
moderate degrees of cicatricial retinopathy of 
prematurity. The author points that out these 
patients should be alerted to this risk and 
should have periodic examinations. 

The management of retinal detachment in 
active retinopathy of prematurity is discussed 
and the controversial nature of current man- 
agement is carefully described. The discussion 
of the pathogenesis of retinal detachment pro- 
vides the rationale for the newer vitrectomy 
techniques used in selected cases. 

There have been many reports on the use of 
photocoagulation and cyrotherapy for active 
retinopathy of prematurity. This topic is updat- 
ed and the background of the current national 
trial on cryotherapy is presented. Ophthalmol- 
ogists with patients showing stage III retinopa- 
thy of prematurity are encouraged to refer 
these patients to participating centers where 
feasible. 

The discussions of the efficacy of vitamin E in 
the prophylaxis of retinopathy of prematurity 
from different investigators show conflicting 
results. Yet it is important for the reader to 
recognize that controversy still exists on the 
role of vitamin E. 

The final chapter, on developmental issues in 
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blind children with retinopathy of prematurity, 
addresses an important topic that many of us 
dealing with the problem of retinopathy of 
prematurity have overlooked. 

This monograph is highly recommended 
for ophthalmologists, pediatricians, psycholo- 
gists, and educators dealing with this problem 
of the premature infant. 





Cataract Surgery and Visual Rehabilitation. Ed- 
ited by A. E. Maumenee, W. J. Stark, and I. 
Esente. Amstelveen, Kugler Publications, 1985. 
349 pages, illustrated. $60 


Reviewed by Jarep M. EMERY 
Houston, Texas 


This book contains the proceedings of the 
Third International Congress on Cataract Sur- 
gery and Visual Rehabilitation held in Flor- 
ence, Italy, May 9 to 12, 1984. The presenta- 
tions often maintain a conversational tone, 
which makes for pleasant reading. The subject 
matter includes the techniques of extracapsular 
cataract extraction, the use of anterior chamber 
and posterior chamber implants, complications 
of cataract-lens implant surgery, secondary im- 
plantation, and the use of the neodymium-YAG 
laser. Many of the 104 contributors are interna- 
tionally recognized for their contributions to 
ophthalmology. 

Some of the presentations are succinct and 
well-organized reviews that will be useful to 
all. Among these are the preoperative evalua- 
tion of the cataract patient (Maumenee), the 
indications for intraocular lens implantation 
(Deutman and Jaffe), glaucoma in the implant- 
ed eye (Obstbaum), the correction of aphakia in 
infants (Rice), intraocular lens incompatibility 
(Caramazza, Laschi, and Bertoluzza), and the 
use of extended-wear contact lenses for the 
correction of aphakia (Cavanagh). 

Discussions of surgical techniques are in 
many cases excellent, such as Barraquer’s de- 
scription of congenital cataract surgery and 
Binkhorst’s description of all-in-the-bag pseu- 
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dophakia. Both are comprehensive and beauti- 
fully illustrated. 

Management of selected intraocular lens 
complications is described by several authors; 
as is usual at these meetings, a number of 
authors presented material related to their own 
lens designs, such as Worst’s single-claw lens, 
Binkhorst’s moustache lens, Choyce’s anterior 
chamber lens, and Galand’s intracapsular lens. 

An original, useful, and well-illustrated 
study by Miyake demonstrates in a novel and 
effective way the intraoperative behavior of 
posterior chamber lens loops. Blodi gives an 
interesting and well-documented discussion on 
the pathology of intraocular lenses. Aron-Rosa 
and Aron present a succinct but thorough dis- 
cussion of YAG lasers. 

Thus, this book contains much of interest 
and practical value. What, then, are the draw- 
backs of this book? It is not comprehensive. It is 
not a textbook, nor was it meant to be. It merely 
represents the then-current work, and in many 
cases the opinions, of some of the world’s 
leading ophthalmologists in May 1984. As 
such, it also contains occasional statements 
based on preliminary data or opinions. 

The editors are to be commended for their 
success in taking material from 104 individual 
and diverse contributors and blending it into a 
unified whole that provides much useful and 
important information. 





Books Received 





Cataract Surgery. Edited by Ira H. Abrahamson. 
New York, McGraw-Hill Book Co., 1986. 296 
pages, index, illustrated. $50 


Chapters from 40 contributors assembled 
into a compact, well-illustrated book. 





Ocular Syndromes and Systemic Diseases. By 
F. Roy Hampton. Orlando, Grune and Stratton, 
1985. 379 pages. $44.50 
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Edited by David Shoch, M.D. 
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Acta Endocrinologica 


Treatment of severe Graves’ ophthalmopathy 
with cyclosporin A. Utech, C., Wulle, K. G., 
Bieler, E. U., Pfannenstiel, P., Panitz, N., and 
Kiefer, H. (Deutsche Klinik fur Diagnostik, Wies- 
baden, Federal Republic of Germany). Acta En- 
docrinol. 110:493, 1985. 


The standard treatment for severe Graves’ 
ophthalmopathy, particularly that involving 
the optic nerve, has been the administration of 
large doses of corticosteroids. When this fails, 
the next step is usually surgical decompres- 
sion. The authors suggest that an intermediate 
step might be the administration of cyclospor- 
ine. Of ten patients chosen for treatment with 
this drug, three had corneal erosions and three 
had partial loss of vision. All had been treated 
with corticosteroids and seven had also had 
retrobulbar radiation. Of the ten patients, nine 
showed improvement, although two required 
additional corticosteroid therapy. There was a 
significant decrease in ocular muscle thickness 
as determined by computed tomography and 
the increased intraocular pressure on upward 
gaze decreased in all nine patients. This study 
appears to indicate that there is some value to 
cyclosporine in the treatment of severe Graves’ 
ophthamolpathy resistant to other types of 
therapy. (2 figures, 3 tables, 16 references)— 
David Shoch 


Archives of Neurology 


Optic nerve hypoplasia and maternal diabetes 


mellitus. Nelson, M., Lesseil, S., and Sadun, A. 
A. (Massachusetts Eye and Ear Infirm., 243 
Charles St., Boston, MA 02114). Arch. Neurol. 
43:20, 1986. 


Altitudinal visual field defects were discov- 


ered in four young women on routine eye or 


general physical examinations. This led to ex- 
tensive investigations because three of them 
were falsely presumed to have acquired disor- 
ders of the central nervous system. In each case 
the defect appeared to result from congenital 
hypoplasia of the optic nerve associated with 
maternal diabetes mellitus. Congenital optic 


nerve hypoplasia should be included in the 
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differential diagnosis of visual field defects 
even when they are discovered in adults. Hy- 
poplasia consequent to maternal diabetes mel- 
litus is apt to be associated with excellent visual 
acuity and is usually an isolated defect. The 
female offspring of diabetic mothers may be at 
greater risk than the male offspring for the 
development of this anomaly. (8 figures, 2 
tables, 63 references)——Authors’ abstract 


British Journal of Anaesthesia 


Comparison of four non-depolarizing neuro- 
muscular blocking drugs in the suppression 
of the oculocardiac reflex during strabismus 
surgery in children. Karhunen, U., Nilsson, E., 
and Brander, P. (Dept. Anesthesia and Ophthal- 
mol., Helsinki Univ. Central Hosp., Haartmanni- 
nkatu 4, 00290, Helsinki 29, Finland). Br. J. 
Anaesth. 57:1209, 1985. 


One of the complications of strabismus sur- 
gery is a bradycardia that occurs with traction 
on the ocular muscles. This oculocardiac reflex 
can be abolished with the use of atropine and 
can also be suppressed by the use of neuromus- 
cular blocking agents. To evaluate four such 
agents, 80 children were randomly assigned to 
one of four drugs and their heart rates and 
rhythms were recorded before and after the 
induction of anesthesia and before and during 
traction on extraocular muscles. The four drugs 
were tubocurarine, alcuronium, pancuronium, 
and vecuronium. Alcuronium seemed to give 
more protection against oculocardiac reflex (de- 
fined as a 20% decrease in heart rate) than did 
the other three drugs. (1 figure, 3 tables, 19 
references)—-David Shoch 


British Journal of Ophthalmology 

Spectacle prescribing among 10-year-old chil- 
dren. Stewart-Brown, S. (Dept. Comm. Med., 
Southmead Hosp., Westbury-on-Trym, Bristol, 


BS10 5NB, England). Br. J. Ophthalmol. 69:874, 


1985. 


Approximately 14,000 10-year-old children 
took part in a health survey that included — > 














ocular examinations. The patients filled out a 
questionnaire on the use of spectacles. The 
author found that 10% to 12% of these 10-year- 
old children had had spectacles prescribed. Of 
this group, one-fifth had no impairment of 
visual acuity and a further 15% to 20% had only 
minimal visual defects. One third of the chil- 
dren with spectacles could not produce them 
when asked to do so. This was most common 
among the children who had no serious visual 
acuity problem. It would appear that the over- 
prescribing of spectacles for schoolchildren is 
common. (9 tables, 8 references)—-David Shoch 


Trabeculectomy with iridencleisis. Gess, L. A., 
Koeth, E., and Gralle, |. (Gess Eye Clinic PA, 
1501 Hawthorne St., Alexandria, MN 56308). Br. 
J. Ophthalmol. 69:881, 1985. 


The once-popular and effective iridencleisis 
operation was abandoned because of the fear of 
sympathetic ophthalmia resulting from the in- 
clusion of uveal material into the scleral 
wound. Iridencleisis has now been revived and 
combined with trabeculectomy by the authors. 
They review three series of patients. The first 
two series included African patients. The first 
group of 100 patients had a high incidence of 
onchocerciasis associated with glaucoma. Av- 
erage follow-up in this group was one year. In 
the second group, the glaucoma was not associ- 
ated with onchocerciasis and the average 
follow-up was four years. The third series con- 
sisted of 50 white patients operated on in Min- 
nesota (average follow-up, five years). Approx- 
imately 90% of the cases in all three series were 
controlled without continued glaucoma medi- 
cation. The authors believe that the combina- 
tion of trabeculectomy and iridencleisis de- 
serves wider use. (2 figures, 5 tables, 20 
references) —-David Shoch 


Paralytic strabismus. The role of botulinum 
toxin. Elston, J. S., and Lee, J. P. (Moorfields 
Eye Hosp., City Road, London EC1V 2PD, En- 
gland). Br. J. Ophthalmol. 69:891, 1985. 


Five adults with acute extraocular muscle 
palsies were treated with botulinum toxin. The 
ipsilateral antagonist was injected in each case 
and produced an initial overcorrection in all. 
The injected muscle gradually recovered and 
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sensory and motor functions were restored. 
After follow-ups as long as 21 months, second 
injections were not necessary. This seems to be 
the ideal treatment for patients for whom a 
general anesthetic is contraindicated. (2 fig- 
ures, 4 tables, 12 references)—David Shoch 


Detection of optic nerve damage in ocular hy- 
pertension. Ross, J. E., Bron, A. J., Reeves, B. 
C. and Emmerson, P. G. (Vis. Sci. Dept., Aston 
Univ., Gosta Green, Birmingham BE4 7ET, En- 
gland). Br. J. Ophthalmol. 69:897, 1985. 


Thirty patients with ocular hypertension 
were tested for contrast sensitivity loss. Seven- 
teen were not on treatment, and 13 were receiv- 
ing some form of pressure reducing therapy. 
The contrast sensitivity results of 63% of ocular 
hypertensive eyes were abnormal (greater than 
2 SDs from the age-matched norm). Thus it 
appears that contrast sensitivity can detect 
early visual loss in patients who have normal 
visual fields and it is suggested that this test 
might be used as a criterion for therapy in 
ocular hypertension. There was no significant 
difference in the intraocular pressures between 
patients who gave abnormal contrast sensitivi- 
ty results and those who did not in the untreat- 
ed group (P>.05), suggesting that intraocular 
pressure level is a poor predictor of optic nerve 
fiber damage in patients with ocular hyper- 
tension. (2 figures, 5 tables, 25 references)— 
Authors’ abstract 


Early Human Development 


Uitrasonic fetal ophthalmology. Birnholz, J. C. 
(Dept. Radiol. and Obst. and Gynecol., Rush 
Med. College, Chicago, IL 60612). Early Hum. 
Dev. 12:199, 1985. 


By the end of the second trimester ultrasonic 
examination gives detailed information on the 
eye. The globe, lens, iris, pupil, and cornea can 
be resolved separately and extraocular struc- 
tures, including muscles, retro-orbital fat, and 
optic nerve, may be visualized. The hyaloid 
artery is apparent by 20 weeks and regresses 
after the 25th week of gestation. The eye seems 
to grow rapidly between 12 and 20 weeks and 
again between 28 and 32 weeks. (8 figures, 2 
tables, 11 references)—-David Shoch 














Graefe’s Archive for Clinical and 
Experimental Ophthalmology 
Evolution of the visual prognosis of prematures 

in the last 20 years. Gerhard, J. P., Willard, D., 
and Messer, J. (Hospices Civils de Strasbourg, 
Clinique Ophtalmologique, 1 Place de L’Hopital, 
Strasbourg, France). Graefes Arch. Clin. Exp. 

Ophthalmol. 224:62, 1986. 


Ophthalmoscopic examinations were per- 
formed on 5,678 prematures, born between 
1964 and 1984, by the same investigator in the 
same neonatal care unit. Three periods can be 
differentiated. In the first period (1964-1970) 
retinal disorders were frequent (20%), a quarter 
of them severe (stages 3-5). The inspiratory 
fraction of oxygen was the only oxymetric fac- 
tor that was monitored. In the second period 
(1970-1977), less severe forms were observed, 
but still 4.5% of stage 1 and 8.7% of stage 2 
(mild forms) were assessed. During this peri- 
od, oxygen partial pressure was measured 
every 6 hours in arterial blood whenever the 
inspiratory fraction of oxygen exceeded 0.3. In 
the last period (1977-1984), no severe forms 
were observed and mild forms amounted to 
only 0.9%. In this period, oxygen partial pres- 
sure was continuously monitored transcuta- 
neously, whenever the inspiratory fraction of 
oxygen exceeded 0.21. Such data show that 
there is an association between better oxygen 
monitoring and the dramatically reduced inci- 
dence of retinopathy in prematures (RP). (5 
references)—Authors’ abstract 


Henry Ford Hospital Medical 
Journal 

Immunocytologic methods in the diagnosis of 
orbital tumors. Reifler, D. M., Kini, S. R., 
Kennerdell, J. S., Dekker, A., and Fisher, L. J. 
(221 E. Paris Med. Bidg., 1000 E. Paris Rd., S.E., 
Grand Rapids, MI 49506). Henry Ford Hosp. 
Med. J. 33:180, 1985. 


Fine-needle aspiration of orbital tumors has 
become popular because it is much less trau- 
matic than opening the orbit to obtain a biopsy 
specimen. Unfortunately, cytologic diagnosing 
can sometimes be difficult since little material is 
obtained and there is often a large fibrous 
component to orbital tumors that makes cyto- 
logic diagnosis difficult. The authors postulat- 
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ed that additional information could be ob- 
tained if the specimens were subjected to 
immunocytologic study. They examined four 
specimens previously obtained by fine-needle 
aspiration and subjected them to commercially 
available immunoenyzme reagents. They used 


an immunoperoxidase technique employing 


three different commercially available primary 
rabbit antisera. One of the specimens had in- 
sufficient tissue but in the other three a positive 
immunologic result was obtained. In the case 
of optic nerve glioma, there was positive stain- 
ing for glial fibrillary acidic protein. In the 
second specimen there was a positive reaction 
to prostate-specific antigen, and the third spec- 
imen had a positive reaction against 5-100 pro- 
tein, supporting the diagnosis of malignant 
melanoma. The disadvantage of the technique 
appears to be that more tissue is needed and it 
will probably be necessary to use larger-bore 
needles if immunocytologic testing studies are 
to be performed in addition to routine cytologic 
tests. (3 figures, 1 table, 23 references)—David 
Shoch 


International Ophthalmology 


A clinical review of Stargardt’s disease and/or 
fundus flavimaculatus with follow-up. 
Gelisken, O., and DeLaey, J. J. (Dept. Ophthal- 
mol., Akademisch Ziekenhuis, de Pintelaan 185, 
B-9000 Gent, Belgium). Int. Ophthalmol. 8:225, 
1985. 


Out of 49 patients diagnosed as having 
Stargardt’s disease that have been clinically 
reviewed, 22 of these cases have been followed 
for a period of up to 13 years. The cases have 
been studied in three subgroups, according to 
their fundus appearance. Patients from group | 
were those whose lesions were confined to the 
macula, showing no flecks in the retina. In 
group I the macular lesion was surrounded by 
perimacular flecks and in group HI fundus 
flavimaculatus flecks were seen, diffusely scat- 
tered in the posterior pole. It appears that the 
prognosis of group I is better than the other 
groups, where surrounding flecks are seen in 
addition to the macular lesion. The follow-up 


indicates that the disease evolves with a rather _ i. 
large spectrum of expressivity. Assessmentofa = 
predictive factor for the evolution of the dis- _ 


ease is not yet possible. However, the observa- 












tion of a dark choroid appears to be strongly 
suggestive for a further centrifugal progression 
of the disease. (7 figures, 2 tables, 23 refer- 
ences)—Authors’ abstract 


Journal of Craniofacial Genetics 
and Developmental Biology 

Ultrasonographic visualization of the fetal eye. 
de Elejalde, M. M., and Elejalde, B. R. (Genet. 
Sec., Ob/Gyn., Univ. Wisconsin Medical School, 
Milwaukee Clinical Campus, Mt. Sinai Med. Ctr., 
950 N. l2th St., P.O. Box 342, Milwaukee, WI 
53201). J. Craniofac. Genet. Dev. Biol. 5:319, 
1985. 


Apparently the earliest gestational time at 
which the fetal eye can be identified is 48 days. 
The anterior and posterior chambers are deline- 
ated both by their fluid content and the pres- 
ence of the lenses and the irides, appearing as 
two parallel lines that move as the eyes move. 
The eyelids are closed before the 25th week of 
gestation and open about the 26th week. Eye 
movement is first seen at about 14 weeks and 
there are periods of rapid eye movement that 
are interpreted as being periods of sleep. (1 
figure, 2 tables, 4 references)—David Shoch 


Journal of the Royal Society of 
Medicine 


Optic nerve hypoplasia in infancy. Fielder, A. R., 
Levene, M. I., Trounce, J. Q., and Tanner, M. S. 
(Dept. Ophthalmol., Clinical Sci. Bidg., Leicester 
Royal Infirm., Leicester LE2 7LX, England). J. R. 
Soc. Med. 79:25, 1986. 


Unilateral optic nerve hypoplasia is frequent- 
ly an isolated finding not associated with other 
neurologic disorders. Bilateral optic nerve hy- 
poplasia, on the other hand, often does have 
neurologic implications. The authors describe 
six infants in whom cerebral abnormalities 
were demonstrated by cranial ultrasound, a 
valuable investigative tool in infancy. It does 
not require sedation, it is easily performed, and 
it can be repeated frequently to study a chang- 
ing situation. It can be used only in infancy 
before the cranial sutures are closed, which 
usually occurs at about 9 months of age. In four 
of the six patients described, computed tomog- 
raphy provided no additional information. The 
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authors believe that cranial ultrasound is the 
method of choice for the investigation of possi- 
ble cerebral structural abnormalities in infants 
with optic nerve hypoplasia. (7 figures, 25 
references)--David Shoch 


Neurology 
Tonic pupils in neurosyphilis. Fletcher, W. A., 
and Sharpe, J. A. (Div. Neurol., Toronto Western 
Hosp., 399 Bathurst St., Toronto, Ontario, Cana- 
da MST 288). Neurology 36:188, 1986. 


The classic pupil of neurosyphilis is the Ar- 
gyll Robertson pupil, which is usually miotic 
and shows light-near dissociation. Tonic pu- 
pils, on the other hand, are usually large and 
show segmental atrophy of the iris sphincter. 
There is usually slow pupillary constriction, 
slow redilation, and cholinergic hypersensitivi- 
ty. Tonic pupils are not thought to be diagnos- 
tic or indicative of neurosyphilis. The authors 
examined 60 patients with tonic pupils, 29 of 
whom had serologic tests for syphilis. Five of 
these patients had positive blood findings and 
confirmatory tests; four had other manifesta- 
tions of neurosyphilis and positive cerebrospi- 
nal fluid findings. All the seropositive patients 
had bilateral tonic pupils with light-near disso- 
ciation and denervation hypersensitivity. After 
time the tonic pupils become smaller but they 
are distinguishable from Argyll Robertson pu- 
pils because the latter tend to react briskly, not 
tonically, to near stimuli. The authors believe 
that on the basis of this study patients with 
bilateral tonic pupils should have serologic 
tests for syphilis. (2 figures, 2 tables, 22 
references)—David Shoch 


The “sinister” Tolosa-Hunt syndrome. Spector, 
R. H., and Fiandaca, M. S. (Dept. Ophthalmol., 
Emory Eye Ctr., 1327 Clifton Rd., N.E., Atlanta, 
GA 30322). Neurology 36:198, 1986. 


Four patients had classic manifestations of 
the superior orbital fissure syndrome with as- 
sociated pain and normal radiologic and medi- 
cal findings. All responded to corticosteroid 
therapy. The presumed diagnosis was the 
Tolosa-Hunt syndrome. In the first patient, 
repeat computed tomography one year later 
disclosed a high-density soft-tissue mass pro- 
truding into the left orbit. No tissue diagnosis 
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was made. Two other patients had carcinomas 
elsewhere and findings compatible with metas- 
tases. The final patient had a recurrence of 
diplopia as the prednisone dose was being 
decreased and a craniotomy and biopsy dis- 
closed a meningioma. The Tolosa-Hunt syn- 
drome is a diagnosis of exclusion. Tumors can 
cause painful ophthalmoplegia and may even 
respond to corticosteroid therapy. Repeated 
radiologic testing is necessary when the Tolosa- 
Hunt syndrome is diagnosed. (5 figures, 29 
references)—David Shoch 


Acute bilateral ophthalmoplegia. 60 cases. 
Keane, J. R. (1200 N. State St., Los Angeles CA 
90033). Neurology 36:279, 1986. 


Rapidly developing bilateral paralysis of eye 
movements is unusual but the author collected 
a series of 60 cases in patients whom he exam- 
ined over a 15-year period. All had acute bilat- 
eral ophthalmoplegia. The 60 cases could be 
grouped either anatomically or causatively as 
follows: the cause was in the brain stem in 18 
patients (pretectal infarct, phenytoin toxicity, 
and Wernicke’s syndrome), in the cranial 
nerves in 26 (Guillain-Barré or Fisher syn- 
drome), within the cavernous sinuses in eight 
(tumors or infection), and at the myoneural 
junction in eight (myasthenia or botulism). (1 
table, 5 references)—-David Shoch 


Ophthalmologica 


New ocular findings in Gaucher’s disease. A 
report of two brothers. Sasaki, T., and 


Tsukahara, S. (Dept. Ophthalmol., Yamanashi 
Med. College, Tamaho, Yamanashi, 409-38, 
Japan). Ophthalmologica 191:206, 1985. 


Gaucher’s disease is a hereditary disorder of 
lipid metabolism resulting in the accumulation 
of glucocerebroside caused by the diminished 
activity of glucocerebrosidase. Systemic symp- 
toms depend on the organ in which the deposi- 
tion of abnormal material takes place but al- 
most always there is hepatosplenomegaly. The 
most common ocular findings involve the pos- 
terior segment—little white dots scattered 
throughout the posterior fundus. These appear 
to be either on the surface of the retina or in the 
inner retina. The anterior segment has been 
described as involved with large brown 


pingueculae. The authors’ new finding, occur- a 
ring in two brothers, consists of white deposits =- 





in the peripheral corneal endothelium, cham- 
ber angle, and pupil margin. A biopsy speci- 
men of the conjunctiva showed no Gaucher 
cells on either light or electron microscopy. (5 
figures, 23 references)—David Shoch 


Combined treatment of herpetic dendritic kera- 
titis with blunt spatula debridement and triflu- 
orothymidine. Herbort, C. P., and Matter, M. 
(Ophthalmol. Clin., St. Andrew Gen. Hosp., Pa- 
tras, Greece). Ophthalmologica 191:218, 1985. 


Twenty-three consecutive patients with typi- 
cal herpetic dendritic keratitis were enrolled in 
the study. Patients whose diagnosis could not 
be confirmed either by a viral culture or immu- 
noperoxidase staining were excluded from the 
study as were patients with chronic stromal 
disease or significant uveitis. The histologic 
studies were made by removing the epithelium 
with a blunt spatula. Next, treatment was start- 
ed with trifluorothymidine eight times the first 
day and then five times daily. The average 
epithelial healing time was 22 days, suggest- 
ing that this combination of debridement and 
trifluorothymidine is one of the best available 
treatments for herpetic dendritic keratitis. (3 
figures, 1 table, 14 references)—David Shoch 


Pediatrics 


Progression of neurovisceral storage disease 
with supranuclear ophthalmoplegia following 
orthotopic liver transplantation. Gartner, J. 
C., Bergman, l., Malatack, J., Zitelli, B. J., Jaffe, 
R., Watkins, J. B., Shaw, B. W., Iwatsuki, S., and 
Starzi, T. E. (Children’s Hosp. of Pittsburgh, 125 
DeSote St., Pittsburgh, PA 15213). Pediatrics 
77:104, 1986. 


A 2-year-old child was diagnosed as having a 
variant of Niemann-Pick disease characterized 


by sea-blue histiocytes in the bone marrow and 


vertical supranuclear ophthalmoplegia. The 
child’s clinical condition gradually worsened 
and at the age of 6⁄2 years an open liver biopsy 
disclosed a hepatocellular carcinoma. It was 
decided to perform a liver transplant both to 


cure the hepatocellular carcinoma and to re- 4 
verse what might be hepatic-based storage dis- 
ease. A successful liver transplant was done > 








but after an initial period of stabilization there 
was progression of neurologic symptoms with 
a recurrence of storage material in the trans- 
planted liver. Thus, this variant of Niemann- 
_ Pick disease is probably not liver-based. (1 
© figure, 14 references)—David Shoch 


B Science 

-< Retinal dystrophy. Development retarded by ga- 
-lactose feeding in spontaneously hyperten- 
-Sive rats. Frank, R. N., Keirn, R. J., Keirn, G. V., 
© Mancini, M. A., and Khoury, J. K. (Kresge Eye 
¿o cfnst, and Wayne State Univ. School of Med., 
- Detroit, MI 48201). Science 231:376, 1986. 


Retinal photoreceptor cell dystrophies have 
been widely observed in humans and in ani- 


mals, but pathogenetic mechanisms are Eiown 
in only a few such disorders, and successful 
therapeutic intervention has been reported. in 
fewer still. Spontaneously hypertensive albino 
rats develop a retinal photoreceptor cell dystro- 
phy with onset late in the first year or early in 
the second year of life. Between 60% and 70% 
of the animals are affected. A substantial reduc- 
tion in the prevalence and severity of the dys- 
trophy occurred in such animals whose diet 
contained 30% (by weight) D-galactose. Nei- 
ther an inhibitor of the enzyme aldose reduc- 
tase, present in the diet, nor diabetes mellitus, 
induced by streptozotocin, had any statistically 
significant influence on the dystrophy. Ambi- 
ent light and systolic blood pressure levels also 
did not seem to influence the course of the 
disorder. The mechanism by which galactose 
exerts its effect is unknown, but a mutant en- 
zyme for galactose is plausible. (1 figure, 1 
table, 18 references)—Authors’ abstract 




















NEWS ITEMS 





Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


Cambridge University: 16th 
Ophthalmological Symposium 


The 16th Cambridge Ophthalmological Sym- 
posium will be held Sept. 11 and 12, 1986, in 
Cambridge, England. For further information, 
write Administrator, Postgraduate Medical 
Centre, Addenbrooke’s Hospital, Hills Rd., 
Cambridge, CB2 2Q England. 


International Microsurgery Symposium 


The Seventh International Microsurgery 
Symposium, Anterior Segment Microsurgery, 
will be presented by HUW Thomas and Associ- 
ates, Feb. 8-14, 1987, in Hong Kong. For fur- 
ther information, write Bobbie Miller, 608 Sil- 
ver Spur Rd., Suite 340, Rolling Hills Estates, 
CA 90274. : 


Asia Pacific Academy of Ophthalmology: 
1ith Congress 


The Asia Pacific Academy of Ophthalmology 
will hold its 11th congress, June 7-12, 1987, in 
Kuala Lumpur, Malaysia. For further informa- 
tion, write Dr. Keshmahinder Singh, Malay- 
sian Ophthalmological Society, 124 Jalan Pa- 
hang, 53000 Kuala Lumpur, Malaysia. 


XI World Congress on Sarcoidosis 


The XI World Congress on Sarcoidosis will be 
held Sept. 6-11, 1987, in Milan, Italy. For fur- 
ther information, write Congress Studio, Via 
Cappuccio 19, 20123 Milan, Italy. 


European Intraocular Implantiens Council: 
Fifth Congress 


The Fifth Congress of the European Intraocu- 
lar Implantlens Council will be held Sept. 
13-18, 1987, in Jerusalem, Israel. For further 
information, write Secretariat, P.O. Box 50006, 


ba a - 61500 Tel Aviv, Israel. 
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Wilmer Institute: Macular Degeneration 
Course 


The Wilmer Institute, Johns Hopkins Medi- 
cal Institutions will sponsor a course, Macu- 
lar Degeneration: Lasers, Light Toxicity, and 
Low Vision, May 16, 1986, in Columbia, Mary- 
land. For further information, write Diane 
Heydinger, Office of Continuing Education, 
Johns Hopkins Medical Institutions, Turner 22, 
720 Rutland Ave., Baltimore, MD 21205. 


Cornell University Medical School: 
Diagnostic Imaging Courses 


The Department of Ophthalmology, Cornell 
University Medical School will sponsor two 
courses, the 14th annual course on Ultrasonog- 
raphy of the Eye and Orbit, June 5 and 6, 1986, 
and Computed Tomography and Magnetic Res- 
onance Imaging of the Eye and Orbit, June 7, 
1986, in New York, New York. For further 
information, write Mary E. Smith, R.D.M.S., 
Course Coordinator, USG’86/CT-MRI, 515 E. 
71st St., New York, NY 10021. 


Georgetown University Center for Sight: 
Alumni Residents Day 


Georgetown University Center for Sight will 
hold its Alumni Residents Day June 14, 1986, in 
Washington, D.C. For further information, 
write Cynthia D. Gronvall, Administrator of 
Center for Sight, Georgetown University Medi- 
cal Center, Department of Ophthalmology, 
3800 Reservoir Rd., N.W., Washington, D.C. 
20007. 


Montefiore Medical Center: 12th Annual 
Symposium and George N. Wise Memorial 
Lecture 


The Montefiore Medical Center will sponsor 
the 12th annual Ophthalmology Symposium 
and George N. Wise Memorial Lecture, June 
20, 1986, in White Plains, New York. For fur- 
ther information, write Office of Continuing 
Medical Education, Montefiore Medical Center/ 
Albert Einstein College of Medicine, 3301 Bain- 
bridge Ave., Bronx, NY 10467. 


Texas Tech University: Annual Meeting 


The Department of Ophthalmology and Vis- ` 
ual Sciences, Texas Tech University will hold its- 
annual meeting June 21, 1986, in Lubbock, — 














< Texas. For further information, write Vicki Hol- 
> lander, Office of Continuing Medical Educa- 
-= tion, Texas Tech University Health Sciences 
< Center, Lubbock, TX 79430. 


Colby College: 12th Annual Post-Graduate 

- Ophthalmology Seminar 
Colby College, in conjunction with the Mid- 
© Maine Medical Center, will present its 12th 


© annual post-graduate Ophthalmology Semi- 
=o nar, Aug. 3-7, 1986. For further information, 
© write R. H. Kany, Special Programs, Colby 


College, Waterville, ME 04901. 


Michigan Ophthalmological Society: 18th 
Annual Summer Conference 


The Michigan Ophthalmological Society will 
hold its 18th annual summer conference, Aug. 
14-17, 1986, on Mackinac Island, Michigan. For 
further information, write Jane M. Panin, 412 
Eastland Professional Building, Harper Woods, 
MI 48225. 


American Registry of Pathology: Annual 
Courses 


The American Registry of Pathology will 
hold two courses, Anatomy, Histology, and 


Electron Microscopy of the Eye, Orbit and Ocu- 


lar Adnexa, Aug. 23 and 24, 1986, and Ophthal- 
mic Pathology for Ophthalmologists, Aug. 
25-29, 1986, both in Washington, D.C. For fur- 
ther information, write Executive Director, 
American Registry of Pathology, Armed Forces 
Institute of Pathology, Washington, D.C. 
20306. 


Estelle Doheny Eye Foundation: 18th 
-Annual Doheny Meeting 

The 18th annual Doheny meeting, Contro- 
versies in Ophthalmology, will be held Sept. 11 
and 12, 1986, in Los Angeles, California. For 


_ further information, write Doheny Eye Center, 
~ 1355 San Pablo St., Los Angeles, CA 90033. 


Veterinary Ophthalmologists: Joint Meeting 
© © A joint meeting of the American College of 
Veterinary Ophthalmologists and the Interna- 


tional Society of Veterinary Ophthalmologists 
will be held Nov. 6-9, 1986, in New Orleans, 
Louisiana. For aane information, write Dr. 
Robert J. Munger, ACVO Program Chairman, 
4511 Willow Bend Dr., Arlington, TX 76016. 


_.. Personals 
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D. Peter Choyce 


D. Peter Choyce received the first annual 
Mericos H. Whittier Award March 18, in La 
Jolla, California. The award is given for out- 
standing achievement and contribution to the 
field of ophthalmology. 


Martin Ehrenberg 


Martin Ehrenberg has been appointed medi- 
cal director of the National Society to Prevent 
Blindness. 


Miles A. Friedlander 


Miles A, Friedlander has been named to chair 
the newly formed Corneal Topography Re- 
search Network. Other network members in- 
clude Casimir A. Swinger, Richard A. 
Villasenor, John D. Hunkeler, Albert C. 
Neumann, George W. Tate, Jr., and Aran Safir. 


Jerald L. Tennant 


Jerald L. Tennant received the Philip M. Cor- 
boy Perpetual Award for Distinguished Service 
to Ophthalmology at the Seventh Annual Royal 
Hawaiian Eye Meeting, Jan. 18-25, 1986, in 
Maui, Hawaii. 


David F. Weeks 


David F. Weeks, president of Research to 
Prevent Blindness, has been appointed to the 
Advisory Eye Council of the National Institutes 
of Health. 


Guillotine or 
Autòmated Anterior Capsulotomy Phacoemulsification Oscillating Cutters 
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Variable Aspiration jn Convenient Set-Up 


A cataract instrument 
that does phaco and more. 


Before you invest in a cataract instrument, check into what you'll get out of it. 

With the CooperVision System VI™ you'll get the most versatile cataract I/A instrument on the 
market. Plus Ocutome® vitrectomy. With a modular approach that lets you customize the unit for your 
surgical requirements. 


The ultrasonic module, one of several options, gives you smooth, powerful phacoemulsification. You 
have the choice of ordering the CooperVision System VI™ complete with phaco, or adding the module later. 
Either way, you'll have the benefit of CooperVision’s 15 years of leadership in phacoemulsification. 

Invest in your future with CooperVision System VI™— the one instrument that does it all. 

To find out more, contact your CooperVision Surgical representative or call (714) 474-5900 or 


(800) 321-8994 ( within Cal.) or (800) 854-0115 (outside Cal. ). Telex 68-5586 CSS-IRIN, U. S.A. or 846379, U.K. 


® Registered Trademark CooperVision, Inc. TM Trademark of CooperVision, Inc. © Copyright 1986 









THE ARMED FORCES INSTITUTE OF PATHOLOGY 
AND 
THE AMERICAN REGISTRY OF PATHOLOGY 
ANNOUNCE THEIR ANNUAL COURSES 


1. Anatomy, Histology, and Electron Microscopy of The Eye, Orbit and Ocular Adnexa 
(Course Director—Ben S. Fine, M.D.) Aug. 23 & 24, 1986 Tuition $175. 









2. Ophthalmic Pathology for Ophthalmologists 
(Course Director—Lorenz E. Zimmerman, M.D.) Aug. 25-29, 1986 Tuition $425. 







FACULTY 








J. Douglas Cameron, M.D. Ramon L. Font, M.D. lan W. McLean, M.D. 
Ralph C. Eagle, M.D. Frederick Jakobiec, M.D. Jerry A. Shields, M.D. 
Ben S. Fine, M.D. Gordon K. Klintworth, M.D. Lorenz E. Zimmerman, M.D. 






Robert Folberg, M.D. 





Registration and correspondence to: Executive Director, American Registry of Pathology, 
Armed Forces Institute of Pathology, Washington, D.C. 20306-6000. 








Technology that 
soplementis 
the Artof 
Implantation. 
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Clayman 7mm Ovoid One-Piece 
Model Nos. 5770; 5772(UV) 





fa Precision-Cosmet Kratz/Johnson 7mm Lightweight W p ; G l 


A leader by design Model Nos. 8661; 8663(UV) 


Bechert 7mm One-Piece Lightweight 
Caution: Investigational devices limited by Angulated—Model Nos. 9600; 9602(UV) 
Federal (USA) Law to investigational use. Flat—Model Nos. 9610; 9612(UV) 


Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 (800) 328-3961; (800) 682-3809 (MN) © 1985 Precision-Cosmet Company, Inc. 


THREE CUTS ABOVE 
THE REST. 


Imagine. 
One cataract scalpel 
that executes all 
surgical incisions. 


First, the peritomy or 
fornix-based flap. 


ir 


Then, a controlled, 
consistent groove 
incision. 


And even 
the 


intraocular incision. 


All with unsurpassed 


accuracy. 
Unbelievable ease. 
And, an exceptionally 
tight wound closure 
that can decrease 
incidence of 
exes) Gre) 0 
astigmatism. 


Call 1-800-228-6944 
(in California 1-800-521-4003) 
and ask about it. 
It’s called 
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New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American journal of 
Ophthalmology, for these products and services. 


b Intraocular Lenses 


apamit, 


American Medical Optics 
P.O. Box 25155 
Santa Ana, CA 92799 
Tel: 800-348-6554 

American Medical Optics, has received clearance 
to market its PC-35 style, Kratz/Johnson intraocular 
lens. Used in the posterior chamber of the human 
eye to correct aphakia, the PC-35 is designed with 
Spacing mechanisms that facilitate Nd:YAG laser 
capsulotomies. 


intermedics Intraocular 
2650 E. Foothill Bivd. 
Pasadena, CA 91107 
Tel: 800-423-4866 
818-796-0281 





UI59B 


The Interspace UI59B posterior chamber lens from 
Intermedics Intraocular uses modified C-loop haptics 
with an eyelet to offer the ease of insertion of a 
modified J-loop lens with the broad-based fixation of 


AND SERVICES 








the wide C-loop style. The eyelet on the superior 
haptic makes implanting the UI59B easier by giving 
surgeons multi-directional insertion and positioning 
control with only one instrument. The modified 
C-loops of the UI59B enhance stable centration by 
maintaining a broad arc of contact within the capsu- 
lar bag. The concave-convex design of the Interspace 
UI59B optic yields 0.3 mm of YAG space between the 
lens and posterior capsule. This minimizes the possi- 
bility of lens pitting during laser posterior capsuloto- 
mies. The increased YAG space also prevents the 
posterior capsule from pushing against the posterior 
surface of the optic in cases of positive pressure. 

The UIS9B provides a full 6.5 mm optical zone 
without ridges, risers or other nonoptical elements 
often used with other YAG-compatible lenses. The 
6.5 mm optic reduces potential edge glare and pro- 
vides better centration while minimizing the chance 
of pupillary capture. 

The UI59B contains Uvex, which filters out the 
most damaging wavelengths with only 0.1% concen- 
tration of UV chromophore. Because Uvex is physi- 
cally integrated, it does not alter the known charac- 
teristics of pure PMMA. 


> Eye Solutions 


Bausch & Lomb 
1400 N. Goodman St. 
Rochester, NY 14692 
Tel: 716-338-6257 

Bausch & Lomb Eye Wash is preserved with gentle 
sorbic acid... ‘‘the same preservative used in 
Bausch & Lomb Sensitive Eyes Saline Solution.” It 


also features a “gentle stream” applicator as well as 
the traditional eye cup for patient convenience. 


Optical Radiation Corporation 
1300 Optical Drive 
Azusa, CA 91702 
Tel: 818-969-3344 

Optical Radiation Corporation has introduced the 
LASE400 laser barrier ridge intraocular lens. The 
LASE400 is the only cast-molded, aspheric UV400 
posterior chamber lens with a laser barrier ridge. The 
0.2-mm ridge encircling the lens allows for YAG laser 
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Clearly A Nikon 


The new FS-2 Zoom Photo Slit Lamp brings 
exclusive Nikon CF optics and unmatched photo- 
graphic quality to your documentation needs. Yet 
this compact instrument is as easy to use as it is 
to afford. A continuously and infinitely adjustable 
zoom range from 10X through 48X with a parfocal 
system keeps the image precisely centered and 
always in sharp focus. For high magnification, a 
20X eyepiece is available. 

Nikon's photographic excellence shows itself 
again in this slit lamp’s simplified operation. What- 
ever you view is automatically in focus for the 


camera. It can be captured on film with a single 
control. ..quickly...clearly... brilliantly. 

Of course, Nikon warranties the entire instru- 
ment for five years and a full choice of accessories 
is available. See the FS-2 Zoom Photo Slit Lamp 
yourself. Its bright, vivid images, easy operation 
and competitive price are just some of the 
advantages. 

For complete technical information and a 
demonstration, contact your dealer or Nikon Inc., 
instrument Group, 623 Stewart Avenue, 


- Garden City, N.Y. 11530 (516) 222-0200. 


Nikon 


Extending Man’s Vision — 








treatment without causing significant lens pitting. 
The optic diameter is 6.7 mm, with an optical zone of 
6.0 mm. 

The LASE400, like all ORC UV400 lenses, absorbs 
ultraviolet radiation comparable to the human crys- 
talline lens, up to 400 nm. Optical Radiation’s Oph- 
thalmic Products Division was the first to incorporate 
this ultraviolet absorbing capability in its lenses. 


> Surgical Instruments _ 


Mabvreverewvonnrannnnsan 


Myocure, Inc. 

303 N. Glenvaks Blvd. 
Burbank, CA 91502 
Tel: 818-841-3734 





Myocure, Inc., has introduced Guardian, a 
cataract/IOL scalpel featuring the Myoguard Depth 
Restrictor. The exceptionally sharp, micro-precision 
surgical steel blade of the Guardian can easily exe- 
cute all cataract incisions, eliminating the need for 
multiple scalpels. 

Guardian is offered in two blade depth settings, for 
incisions at or near the corneoscleral limbus and for 
incisions on the sclera. Both are available in right- 
and left-hand models. The inexpensive, single-use 
scalpels are completely sterile and disposable for 
maximum efficiency. 


> Artificial Tears 





Spectra Pharmaceutical Services, Inc. 

155 Webster Street - Suite D 

Hanover, MA 02339 

Tel: 800-225-2578 (National) 
800-344-3390 (Massachusetts) 


Spectra Pharmaceutical Services, Inc., will offer a 
new treatment for severe dry eye, which it believes is 


- May, 1986 





a far more effective treatment than the artificial tears 
and lubricants now in use. To be marketed under the 
trade name “Lacramore,” the new drug is now under 
clinical study before final approval. The company 
will also market a generic prescription line of drugs 
for anti-infective, anti-inflammatory, decongestant, 
diagnostic, and surgical use. Included is a high 
quality balanced salt solution called ‘“Nutrisol.”’ 


Mt terirreerinsray SAARI ate yraa m Le HHH AAR teh hd dtr aa 





Seiler Instrument & Manufacturing Co. 
170 E. Kirkham Ave. 

St. Louis, MO 63139 

Tel: 314-968-2282 





Jena’s new research microscope has a super 
wide-field of view that provides more information at 
a glance, with image content increased threefold. It 
also allows comparison of cells while both are in the 
same field of view. (Index is 25, or 32 when using 8 
inches of magnification changer.) 

The Jenaval’s ergonomic design includes one-hand 
touch control for both Koehler and built-in 6V/25W 
Halogen illumination. The binocular head is tilted. A 
rotatable mechanical stage allows full specimen ori- 
entation and the convenience of low-position coaxial 
controls. 

Infinity corrected Planachromatic objectives give 
crisp, flat images at every magnification. The system 
allows the user to introduce accessories such as 
polarization or Nomarski without change of magnifi- 
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inpreserved saline solutions that sit too long on 
he shelf after opening, BAUSCH & LOMB now 
1as the solution to your problem. It’s new 
3AUSCH & LOMB Sterile Saline Solution with 
sour important benefits for your patients. 
approved for 30-day use 
| Our new Sterile Saline has twice the use life of 
he leading brand—up to 30 days after opening. 
revents and removes calcium deposits 
J Its unique formula contains EDTA to prevent 
ınd remove calcium build-up on lenses. 





Vearing comfort is improved and visual acuity 
$ maintained. 

Suffered formula 

-) New BAUSCH & LOMB Sterile Saline is 
“specially buffered to eliminate the stinging and 


liscomfort your patients may experience with 
ther products. 
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ntact 


BAUSCH £ LOMB 


SERSONAL PRODUCTS DIVISION 
» 1986 Bausch & Lomb Incorporated All rights reserved worldwide. 
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Since BAUSCH & LOMB Sterile Saline is an 
unpreserved saline that requires no mixing, It’s 
far more convenient to use than salt tablets. 

(| Our new Sterile Saline comes in a set of three 
bottles to a package. Each two oz. bottle is half 
the size of other brands, which makes our 
product convenient for all your contact lens 
patients, especially your extended wear patients. 
[L] Each bottle provides approximately the right 
amount for two care cycles within 30 days after 
opening—with nothing left to expire on the shelf. 
C] You can be confident the saline solution your 
patients are using remains fresh and your 
patients will appreciate the savings. 

So when your patients need an unpreserved 
saline solution, be sure to recommend safe, effec- 
tive new Sterile Saline from BAUSCH & LOMB. 
The company that puts more care into eye care. 


Introducing 30-day 


Sterile Saline from 


Bausch & Lomb. 


Twice the use life 
of the leading 
unpreserved 
salıne. 














cation, change of condensers or additional mechani- 
cal pieces. Other features include a built-in photo- 
tube portal, eliminating the need to purchase an 
accessory later. Built-in adjustable bertrand lens al- 
lows convenient focusing of phas rings or dia- 
phragms. Magnification changer of .8x, 1.0« and 
1.25x improves user control for both visual inspec- 
tion and photography. 


> Diagnostic Equipment 


Nidek, Inc. 

2460 Embarcadero Way 
P.O. Box 50488 

Palo Alto, CA 94303 


Nidek, Inc., has introduced an upgraded mode! of 
its KeratoAnalyzer System. The new Nidek model is 
a computerized, corneal topography analyzing sys- 
tem. Using Polaroid photographs taken with a Nidek 
(or other) Photokeratoscope, 11 placido rings are 
superimposed on the cornea. The photographs are 
placed under a small video camera for processing. 
The image is then displayed on a 12-inch television 
monitor, and the digital information is converted toa 
graphic display of corneal topography. Once the 
date is processed by the keratoanalyzing system, 
within seconds various three-dimensional views can 
be developed to provide unusually accurate informa- 
tion for the keratorefractive surgeon. The informa- 
tion, once digitalized, can also provide numeric dis- 
plays in both millimeters and diopters for the most 
accurate measurements ever available. 

The system indicates application in the areas of 
keratoconus, keratomileusis, orthokeratology, and 
contact lens fitting. 


Optical Radiation Corp. 
1300 Optical Drive 
Azusa, CA 91702 

Tel: 818-969-3344 


Optical Radiation Corporation has designed a 
multi-programmable portable corneal assessment 
workstation called Oracle. The new instrument offers 
an improved, cost-effective system of corneal evalua- 
tion for refractive surgery, astigmatism, intraocular 
lens measurement, and contact lens fitting. 

Oracle measures the optical center of the cornea 
within 0.5 mm. Instead of projecting placido rings, 
which must be photographed and analyzed separate- 
ly, the Oracle eliminates this step and its associated 


distortion by using direct measurement via infrared 
diodes. These scanning points are directly analyzed 
by a computer to provide a complete qualitative and 
quantitative assessment of the corneal topography. 
The workstation is available with various software 
packages. 


b Biomicroscopy 


Haag-Streit Service, Inc. 
7 industrial Park 
Waldwick, NJ 07463 
Tel: 201-445-1110 





The Endo-set by Haag-Streit AG provides wide- 
field biomicroscopic observation of the corneal Endo- 
thelium. The Endo-set can be used in both specular 
reflection examination procedures conducted manu- 
ally, and with the slit lamp, in which photographs 
can be taken if desired as part of the observation. The 
new set is sufficiently powerful to allow observation 
of as much as 9 mm* of the endothelium. The Endo- 
set has the Eisner contact glass, which permits a 
greater number of cells to be observed within a single 
field. 

Included with the set is a 25x eyepiece specially 
designed by Haag-Streit to contain a built-in McIn- 
tyre comparison grid reticle. This new eyepiece can 
be adjusted to the examiner's own visual require- 
ments. 
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THE ULTIMATE PACHYMETER AND RK PREDICTABILITY COMPUTER 








New TRANSDUCER EXCLUSIVE FEATURES: FRONT PANEL 
, PACHYMETER-RK eee eee 
PREDICTABILITY Raves he PSs 
INSTRUMENT Selection of speed of 
PERSONALIZED sound used to calculate 
CONFIGURATION corneal thickness 
Selection of bias based 
Semi-permanent fill ANGLED PROBE on incision depth factor 
y O-ring seal PERMANENT STORAGE Entering of patient data 
Threaded probe tip OF PATIENT DATA Printer and memory 
Straight or angled handle 33 MAPPING control 
AEE LOCATIONS ABILITY RK PREDICTABILITY 
PERSONALIZED RS 232 PERSONAL FIRMWARE 
CONFIGURATION COMPUTER INTERFACE Bores-Fyodorov, DRS" 
Corneal Thornton Guide 


mapping * 
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Data printout Sie 
PACHYMETER "= 





RAPID 
TESTA DESIGNED TO ACCURATELY MEASURE CORNEAL THICKNESS ome 
AND RECORD INFORMATION WITH GRAPHIC PRINTER 
33 Mapping PERMANENT 
locations ability STORAGE 
Solid tip probe Patient data 
Automatic Instrument 
sensing of configuration 
probe alignment 
INTEGRAL 
Single operator GRAPHIC 
PRINTER 
Enhances 
portability 









TECHNOLOGY, INC. 


*Developed through the 
suggestions & cooperation 


of Leo D. Bores, M.D. 





446 Lancaster Avenue, Frazer, PA 19355 / 215-296-4124 





The reticle has two sets of calibrations. One set is 
for readings at 40x when examination is made using 
only the slit lamp. The other set of indicators gives 
readings at 2.2/25x for use with the Eisner contact 
glass. 

The grid is provided with five different density 
indicator screens. The 40x magnification column 
ranges from 250 cells/mm* to 4,000 cells/mm. The 
2.2/25x column, with a total 55x magnification, 
indicates a cell count range from 500 cells/mm? to 
8,000 cells/mm’, 


> Equipment 


F & F Koenigkramer 
96 Caldwell Dr. 
Cincinnati, OH 45216 
Tel: 800-543-7618 
513-761-7444 





The Reliance Pendulum Delivery System from 
F & F Koenigkramer features an accurately counter- 
balanced design so that little effort is required to 
move the instruments into position. In addition to 
ease of movement, the Pendulum Delivery System 
features remote controls that give the examining 
physician the ability to position the patient quickly 
and easily. 


» Optical Disk Database 





University Microfilms International 
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 


University Microfilms International has developed 
a prototype system for electronic information deliv- 





ery. The Information Delivery Module is designed to 
support local and remote document retrieval on a 
microcomputer, and to integrate information search- 
ing, ordering, and delivery, The American Journal of 
Ophthalmology is among the first group of publica- 
tions to be entered on the new system. 


» Contact Lens Disinfection 
System 








CooperVision, Inc. 

CooperVision Ophthalmic Products 
2801 Orchard Parkway 

San Jose, CA 95134 


CooperVision has a new 20-minute hydrogen per- 
oxide disinfection system, MiraSept, for all soft con- 
tact lenses (both daily and extended wear). It is hours 
faster than other hydrogen peroxide systems which 
require wearers to soak lenses for at least four to six 
hours to achieve neutralization of the hydrogen per- 
oxide. With MiraSept, wearérs can remove, disinfect, 
and re-insert their lenses in 20 minutes, or they can 
let them soak overnight. 


b Contact Lens Device 


insight International 
4887 Clark Lake Way 
Acworth, GA 30101 
Tel: 404-973-7474 





Lens-Eze, a soft contact lens inserter and remover, 
is now available. Lens-Eze is an inexpensive device 
that can save contact wearers hundreds of dollars in 
costly replacements. Lens-Eze will also ease the frus- 
tration of lens damage and loss for thousands of 
individuals with poor sight or manual dexterity. 

A sample is available from Insight International, 
Dept. 263, 4887 Clark Lake Way, Acworth, GA 30101, 
for $4.00, which includes postage and handling. 





The YAG Decision: 


BECAUSE RESULTS AND SAFETY 
ARE YOUR FIRST CONCERNS, 
THERE IS ONLY Ne CLEAR CHOICE. 





The YAG Solution: 


The Model 2500 Nd:YAG Laser 
From CooperVision Lasers 






Now CooperVision, the 
leading name in eye 
care, brings you 
the technically 
superior Nd:YAG 
laser. The Model 
2500 YAG from 
CooperVision 
Lasers is designed 
to give you safe 
and effective YAG 
laser performance at 
the lowest energy levels. 
With the Model 2500 you have the ability to 
perform posterior capsulotomies at energy 
levels as low as 0.6 mJ — greatly reducing 
the risk of lens pitting and damage to the 
surrounding tissue. 

This superior, low-energy performance 
is the result of a combination of unique design 


true fundamental Gaussian 

mode profile laser beam with a 15 
micron spot size which provides very 
concentrated energy density and enables 
ocular photodisruption at the lowest 
energy levels; 

= dedicated high resolution 
laser slit lamp with uncompromising 
viewing optics and direct laser beam 
delivery. 

As expected, the technically superior 
(Q-switched Model 2500 YAG also offers 
many other advanced features, including 
a choice of single pulse or burst mode for 
greater cutting capability, a variable 
intensity twin helium-neon aiming beam 
system, a micromanipulator and an on 
board patient data printer. 

Once you've compared CooperVision 
Lasers Model 2500 with other YAGs avail- 
able, you'll agree that your choice is clear. 
Only CooperVision offers you a YAG laser 
that optimizes surgical results while 
minimizing risks. Call today to learn more 
about CooperVision Lasers Model 2500 
Nd:YAG laser as well as the attractive 


Horii cee Bake 
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Lens pitting is a serious 
concern in performing 
posterior capsulotomie 
at high energy levels. 
With the CooperVision 
Lasers Model 2500 Nd: 
YAG you can achieve 
effective ocular photo- 
disruption at the lowe: 
energy levels, thus signi 
icantly reducing the 
risk of lens pitting! 


Gope Vision] 


Laser Division 

3420 Central Expressway 
Santa Clara, CA95051 

Toll Free: (800 ) 227-8372 
California: (800 ) 828 -5577 


© 1986 C spite Inc 
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electrodiagnostic system 


NY amplaid 





For further information please contact: 


Amplaid SpA Amplaid USA, inc. 
Via G. Scalarini 4 1225 Carnegie St. - Unit 104 


20139 Milano (Italy) Rolling Meadows, IL. 60008 (U.S.A.) 
Phone: (02) 5696436 Phone: (312) 392-1919 
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Our latest generation of retinal cameras 
continues the Topcon tradition of 
quality, reliability and economy. 


When you make the best-selling retinal pensation devices; a small pupil feature for 
camera in the United States, there’s a temp- shooting through a pupil opening as small 
tation to leave success alone. At Topcon, as 4.5mm; cordless 35mm motor driven 
we've always resisted that temptation. camera bodies; a newly engineered base 


Our TRC-FE series led the 
market for years. Our first 
generation of variable 
angle cameras, the TRC-W 
series, set the standard for 
the industry. And now, our 
new TRC-50V and TRC- 
50VT (with tilt) models con- 
tinue to reflect Topcon’s 
distinguished history. 


Topcon’s precision 
optics and brilliant dual 
illumination system allow 
the TRC-50 series retinal 
cameras to produce ultra 
sharp fundus photography 
using 35mm, Polaroid” 
or video formats. 


We've included a 
host of convenient 
features like: 
astigmatic and 
diopter com- 


eA = sag Fe ithe 2 See | ieee fs N 
A New World of Precision Optics 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450. 


Polaroid is a registered trademark of Polaroid Corporation Cambridge, MA 


assembly for more precise 
alignment; a stereo 
photography mode which 
eliminates angular guess- 
work; and a state-of-the-art 
electronic master control 
console. In addition, the 
TRC-50V/ VT accepts a full 
compliment of inter- 
changeable filters via the 
filter access door. 


For flexibility, depend- 
ability and economy in a 
retinal camera, the TRC- 
50V series by Topcon sets a 
new standard in the indus- 
try. For generations to 
come. 


í } ; a | . 
a Retinal 
i Camera 
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KEELER GIVES YOU THE CHOICE 


Fison Spectacle Indirect All Pupil 


Since the delivery of the first Keeler’s innovative design We have combined new 
Fison Indirect in 1959, the gives you the convenience of technology and years of 
Fison has been a consistent a frame, the portability you experience to bring you a 
performer. The Fison with its want, and brilliant halogen remarkable new indirect 
powerful 22W light system illumination that delivers the ophthalmoscope, the All 
provides a clear bright retinal crisp retinal images you Pupil. A radical departure 
image. need. A 100-minute from traditional design, the 
powerpack clips onto your All Pupil performs anywhere, 
belt to give you the freedom any pupil, every time! The 
to perform an indirect exam lightest Keeler indirect ever, 
anywhere. the All Pupil is comfortable 
and convenient. A single — 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 


all pupil 
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e "DIAGNOSTIC 1 IMAGING OF THE EYE AND ORBIT 


DEPARTMENT OF OPHTHALMOLOGY 


CORNELL UNIVERSITY MEDICAL SCHOOL 








NEW YORK, NEW YORK 
JUNE Sth, 6th, and 7th, 1986 
14th ANNUAL COURSE COMPUTED TOMOGRAPHY AND 
ULTRASONOGRAPHY MAGNETIC RESONANCE IMAGING 
OF THE EYE AND ORBIT 


under the direction of 
D. JACKSON COLEMAN, M.D. 


Thursday and Friday, June 5th and 6th, 1986 
Faculty: Richard D. Binkhorst, M.D. 
Stanley Chang, M.D. 
Richard L. Dallow, M.D. 
Yale L. Fisher, M.D. 
Barrett G. Haik, M.D. 
Frederic L. Lizzi, Eng. ScD. 
Mary E. Smith, R.D.M:S. 


CME: THIS PROGRAM HAS APPLIED FOR 
14 HOURS CATEGORY I AMA CREDIT 
m 
$150.00 
$100.00 Residents, Fellows, Technicians 


Fee: $300.00 


~~ $200.00 Residents, Fellows, Technicians 


Faculty: 


OF THE EYE AND ORBIT 
under the direction of 
BARRETT G. HAIK, M.D. 
Saturday, June 7th, 1986 


Patrick Cahill, PhD. 

Richard L. Dallow, M.D. 
Michael D. F. Deck, M.D. 
Morton Jacobs, M.D. 
Robert G. Peyster, M.D. 
Leslie A. Saint Louis, M.D. 
Juan M. Taveras, M.D. 
Joseph P. Whalen, M.D. 
Robert D. Zimmerman, M.D. 


CME: THIS PROGRAM HAS APPLIED FOR 
7 HOURS CATEGORY I AMA CREDIT 


Joint Registration: $400.00 and $250.00 Residents, Fellows, Technicians 
For Information and Application, Contact: Mary E. Smith, R.D.M.S. 


Course Coordinator, USG’86/CT-MRI 


515 East 71st Street 
New York, NY 10021 
(212) 472-4540 





FOR PATIENT EXERCISE 


CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 








AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 


= DIOPTERS. 











LDEN & CO., 


Po EL CADV /ALADER AVENUE, ELKINS PARK, PA. 19117 


INC. 
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Finally, Surgical Blades that 
measure up to the CooperVision name. 





f Introducing Surgeon-Plus +” 
Ultra Thin Surgical Blades. 


As an ophthalmic surgeon, you know that sharper blades provide more 
precise incisions for better wound approximation and closure; the 
advantage being, greater predictability of patient results postsurgically. 
CooperVision, the leader in eye care, introduces Surgeon-Plus +™ Ultra 
Thin Surgical Blades. Made from the highest quality Swedish Stainless 
Steel, the unique Ultra Thin design measures .015” in thickness which is 
010” thinner than standard surgical blades. And tests have shown that 
thinner means sharper...by as much as 20%. 


Our comprehensive line of ophthalmic blades, available with or without 
disposable handles, is what you expect from CooperVision. Experience 
the difference our name makes today. 


Write to us, CooperVision Surgical, Systems Division, Medical Supplies, 
A 17701 Cowan, Irvine, CA 92713 U.S.A. Or call, (714) 474-5900; outside CA 
(800) 854-0155; inside CA (800) 321-8994. 


Registered Trademark of CooperVision, Inc. 


BORE Vision © SURGEO! 


24-hour control of 1.0.P 
with b.i.d. administration 


The timed-release delivery system of DIAMOX® 
Acetazolamide SEQUELS" provides 24 hours of |.O.P control 
with just two capsules taken b.i.d. And because high peaks 
in blood levels are avoided, side effects are usually 
minimized and less pronounced. Furthermore, the b.i.d. 
convenience of DIAMOX SEQUELS can help encourage your 
patients in complying with your prescribed therapy. 


DIAMOX 


ACETAZOLAMIDE/LEDERLE 


Sustained release capsules 500 mg 


e 
= 2 | -< ta e a 





Indications: Jablets and Parenteral only: For adjunctive treatme 
of: edema due to congestive heart failure; drug-induced edema; 
centrencephalic epilepsies (petit mal, unlocalized seizures). Ali fo 
Chronic simple (open angle) glaucoma, secondary glaucoma, and 
preoperatively in acute angle closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. 
Contraindications: When sodium and or potassium serum leve 
are depressed, in marked kidney and liver disease or dysfunction, 
suprarenal gland failure and hyperchloremic acidosis. Long-term u 
in chronic noncongestive angle closure glaucoma. 

Warning: Although teratogenic and embryocidal effects, 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses, have not been evidenced in humans, do not usg 
DIAMOX in pregnancy, especially during the first trimester, unless 
expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common to 
sulfonamide derivatives may occur: fever, rash, crystalluria, renal 
calculus, bone marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Ear 
detection is advised and if such occur, discontinue drug and institu 
appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias 
particularly a “tingling” feeling in the extremities; some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: An 
acidotic state may supervene, usually corrected by bicarbonate. 
Transient myopia. Other: (occasional) urticaria, melena, hematuria, 
glycosuria, hepatic insufficiency, flaccid paralysis, convulsions. 


( Lederte ) Lederle Laboratories, 


A Division of American Cyanamid Co., Wayne, New Jersey 07470 
J Si 441 > aah- d ‘ere ONY 








HONG KONG 
8th — 14th EANNA 1987 


Regent Hotel, Hong Kong 


THE INTERNATIONAL FACULTY 


Danièle Aror- Rosa 





Richard Lindstrom 


COURSE DIRECTORS 


Erie Arnott, William Haining, Tim Leonard, Barry Mills, Emanuel Rosen, Stuart Roxburgh 












John Marshall Sanford Severin 

Kanjiro Masuda Robert Singkey 

Thomas Marzocco Harold Stein 

David McClead Robert Stegmann 

Josée Menezo Jarnes Wise 

Kensaku Miyake Jan Worst | i i 
Joan Mullaney Jamshed Wania Channg Cross Hospital 
Cosme Naval & Medical School 

John Pearce and several more! London 


Arnold Pearistane 





Full Guest Programme - CME Credits applied far Ninewells Hospital 


Very economic hotel rates & air packages - Side trips to China, Thailand etc. aah as 


Travel & Accommodation Arrangements: USA Delegates 
3 Marilyn's World, inc 
LOD Tel: (213) 377-5591 - (800) 624 9521 Outside California. 
= For Further information and Travel & Accommodation for all other delegates contact: 
Symposium Organiser Anne Thomas 
17 Brunswick Gardens, Kensington - London W8 4AS, England Manchester 


& Medical Schoo! 





Telephone: 01-727 9953 / Telex: 8952387 G HUWTHOMAS ie a 


Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 





Millwood, NY 10546 


P & H Bliss 
Middletown, CT 06547 


Mapleton House Books, Inc. 
112 Crown St. 
Brooklyn, NY 11225 


Alfred Jaeger, inc. 
66 Austin Bivd. 
Commack, NY 11725 


a US Reprints o of the Cumulative Index 1978-1982 are avail- 


University Microfilms 
Reprint Department 
300: ON Zeb Road 











ere Pandan annonce deren 


aleo STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 















chp gaol evaluations are 
on a special tangent 
screen calibrated in prism 
diopters 





+ Quick and accurate measurement of ae angle of uint 
+ EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 


AGE. me 
e Reveals partial paralysis of ocular muscles, high phorias | and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING © 

INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and reen 
and instruction manual — compensated tangent screen with pad 

of recording charts. 

Complete refund guaranteed if not satistied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $275.00 


[ALLIED OPHTHALMIC EQUIPMENT COR 


P.O. BOX 71 © Morton Grove. Ill, 60053 _ 














9861 ‘ABW ‘p09-009: 101 ABojowjeujydo jo jeuinof ueouawy © 

‘Peulejulew sem uoun; pijaAe pue 
eoueieedde JuzəwwÁs ‘Jewsou aow e pey spijahe seddn ų}0q ‘nsa e sy ‘pijeAe 
49430 Əų} u! Uu0}981}Ə1 BY} 3991109 0} pıjəÁə əuo u; 1edəı sisojdoieydajq Buunp 
pəaowəı Ənssı} Əy} Buisn Aq uoljesedo awes ay} ye p3}291109 91ƏM soljewoue yjog 
“pijeA@ 148430 Əy} JO UO!}9e1394 jeWUOUGe Ue pue pijaAe saddn auo jo sisojdoseydajq 
pey (Aoq pjo-1eəÁ-g e pue ‘pjo sueed gz pue ‘99 ‘LS ‘Lh ‘U@WOM JNO}) Szuaned Ald 


‘G'W ‘Psoymesd “Sg uyor 


sieday sisojdoieydaig 
Ul peAOWSY enssi) Huis uoisesjey pijahy seddp jo UO01}991109 





9861 ‘AeW ‘809-S09:101 ABojowjeujydo jo jeuinof ueouawy © 


‘Adei9ay} ayidsep 
Sseupul|q 0} pesseiBboid sased noy 'səseə jeuolippe əə14} ul Buljeay peonp 
-oad uawBes siy} JO UONeOyIPOW ‘sesed £h U| Buyjeey u; payjnses ajozeuos0}ey 
yuM Buoje ajozeuosjw jeaijounfuooqns pue jesido} UUM }uəðwzeəi, ‘pəynuəpı 
JOU SEM WS!UBBiJO ay} SƏSLI OM} U| ‘Yee JUO U! e/pseDON pue ‘epipueg ‘eenaing 
pue ‘33144 u! esajsydasq ‘Noyz u! snyj/Bsadsy ‘sasea yybiə Ul palj}uəpi SEM WNesny 


‘S1}1}e13Ņ Jeun} yyM (pjo S1e3Á G9 0} £ ‘səjewəay suju pue səjew 11) sjuaied oz uy 








(IEJEN) ‘POW `W ‘S18}8q “7 `Y pue ‘('Z'N) ‘A'Y “A'N ‘suoWwIsz}4 SSOH 


SISOJÁWO0}21əƏŅX 10} zuðW}zLeƏIL 
Əu!7-}S1!4 Á10}98}S1}VŞ e se əjozeuoə20}əŅğ pue ƏjozeuoIIN 


9861 ‘ABW ‘669-269: L0} ÁSojowjeyzydo jo jewinor ueonawy © 
'e}ep umo 1134} UO pəseq suol} 
-enba dojaaap 0} suajndwos0i91w ajqijedwios-wa} 0} ssə29e YUM əsoy; Buljqeue 
842M}JOS pedojanap aaey ƏM “ejNws0y pazijeuosied e ney Ajjeep! pinoys uoa uns 
Aiaae ‘dy19eds-uoabins ase AiaBins joeieje9 Ul S8/GeIJBA By} JO BWOS əsnesəg 
‘sejndod 31e 1əmod sua] 1ejnəoeLazu; JO UONe|ND|/e9 əy} 40} suoienbe uoissaibay 








‘Y'a ‘1l0ges Yyeiogeg pue “A'W ‘WeyuleYy f Wer “O'N ‘IeUL 'H puowpy 


uonejnajes 
1ƏMOd JUe|dw| suə7 JejNdOBI}U] 10} B1eMIJOS UOISSesHey seaUIT 

















t “Sure, Ti buy 
a YAG laser 


today if...” 


WE Took 


THE LAST 
, IF"OUT OF 
BUYING 





Have you been waiting for a 
clinically proven YAG laser system 
to come along at the right price? 
Waiting for one company to emerge 
as the YAG technology leader? A 


company that won’t make excuses for 


lasers that fall short of your needs? 

The wait is over. With the 
CooperVision Models 2000 and 
2500 YAGs, you can offer your 
patients the most advanced YAG 
laser treatments. Right in your 
office. For an investment starting 
at less than $40,000! 

Our YAGs give you everything 
you need for safe, effective surgical 
results. The Q-switched Model 2000 
office YAG is fully equipped, with 
dedicated laser slit lamp and optics, 
a twin helium-neon aiming system 
and a quiet, trouble-free air cooling 
system. If you desire the ultimate in 
YAG performance, the Model 2500 
YAG offers even more state-of-the-art 
features such as the ability to perform 
posterior capsulotomies at energy 
levels as low as 0.6 mJ, superb 
viewing optics, burst mode, micro- 
manipulator and an on-board patient 
data printer. 

Best of all, Models 2000 and 
2500 come to you from CooperVision, 
the leading name in eye care. Our 
full line of ophthalmic lasers—the 





7500 portable Argon, the 8500 
Argon/Krypton, and now the 2000 
and 2500 YAGs—have proven 
themselves in hospitals and offices 
around the world. 

So why put off the decision 
any longer when our “no-excuse” 
lasers could be expanding your 
practice today? Call CooperVision 
Lasers Sales Administration toll-free 
at 800/227-8372 (in California, call 
800/828-5577). Learn more about 
our state-of-the-art lasers and our 
attractive financing terms. 


Goper Son © 
Laser Division 

3420 Central Expressway 

Santa Clara, CA 95051 

Toll-free: 800/227-8372 

California: 800/828-5577 
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Conjunctivodacryocystorhinostomy * 











Sterilization Tray i 
Constructed of specially anodized ma 

aluminum, this impact-resistant Tear Duct Tubes 
tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 





Storage Tray 
This sturdy plastic tray provides a 



















convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 
tion tray. from the three Jones Tube Sets. obtained upon request. 
fos *LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery-—-Up-To- 
This anodized Date, Aesculapius Publishing Company. 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


now gives you a Aesculapius Publishing Company, 1976. 


fast way of 
measuring tubes Additional information Available From: 


for go-no go ° mee ty. Ç 
dimensions. Weiss Samje Glass Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 © (503) 643-5674 
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nena SUBSCRIPTION SERVICE COUPON 
Change of | 
address | , 
Past Mail to: 
asier | AMERICAN JOURNAL OF OPHTHALMOLOGY 
tape label | Subscription Correspondent 
here. Suite 1415 
Allow | 435 Michigan Avenue 
Seatac, 7 Chicago, IL 60611 
for change O DOMESTIC D FOREIGN 
of address. | 1 yr. $37.00 a New O tyr. $ 55.00 (U.S.) Cc] New 
e n 2 yr. $70.00 © Renewal a 2 yr. $100.00 (U.S) O Renewal 
: : | ; à Attach label from a ee 
-F-a current issue in eee eee) 
> Space provided. nn A A 


"| Always include label 
| with all inquiries and Kades 
|- correspondence 
{o relating to your ciy OUO State Zip 





subscription. 
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Please check your primary professional activity: (Check one only) 
G Office-based patient care 0 Full-time hospital staff © Resident 


Gh -Oher A PIGSO SOC in a 
-Primary Specia aa aT i ol 


PAYMENT MUST ACCOMPANY ORDER 
Allow 6-8 weeks for start Se ote Senor HR OOe 3 


In antibiotic therapy: 





THE FOCAL POINT 


(tobramycin 0.3%) 


ophthalmic solution and ointment 





The most widely prescribed topical 
antibiotic among ophthalmologists 


` cases mi sm 
cepti inie iriki A significant bacterial population 





TOBREX® (tobramycin 0.3%) 


OPHTHALMIC SOLUTION/OINTMENT 
CRIPTION: TOBREX® (tobramycin 0.3%) is a sterile 


‘DES 
topical ophthalmic solution prepared specifically for topical 


therapy of external infections. This product is also supplied 


(0.01%) as a preservative. 
each, ‘am of ointment contains: Tobramycin 0.3% 


) as a preservative. - ' 

n is a water-soluble aminoglycoside antibiotic 
active against a wide variety of gram-negative and gram- 
positive ophthalmic pathogens. 

CLINICAL PHARMACOLOGY: /n Vitro Data: In vitro studies 
have demonstrated tobramycin is active against susceptible 
strains of the following microorganisms: E 
Staphylococci, including S. aureus and S. epidermidis 
(coaguiase-positive and coagulase-negative), including 


| tj mgg _ Mineral Oil, Petrolatum Base, and Chlorobutano! 
E ) DM-00 
0 


-penicillin-resistant strains. 


Streptococci, including some of the Group A — beta- 
hemolytic species, some nonhemolytic species, and some 
Poa terete pneumoniae. Pseudomonas aeruginosa, 
Escheri , Klebsiella pneumoniae, Enterobacter 

, Proteus mirabilis (indole-negative) and indole- 
pos e Proteus species. Haemophilus influenzae and 
. aegyptius, Moraxella lacunata, and Acinetobacter calco- 


-aceticus (| inicola) and some Neisseria species. 


Bacterial susceptibility studies demonstrate that in some 

{r ns resistant to gentamicin retain sus- 
resistant to tobramycin has not yet emerged; however, bac- 
terial resistance may develop upon prolonged use. 


INDICATIONS AND USAGE: TOBREX is a topical antibiotic 
indicated in the treatment of external infections of the eye 
and its adnexa caused by susceptible bacteria. Appropriate 
monitoring of bacteria! response to ppoe antibiotic therapy 
should accompany the use of TOBREX. 


CONTRAINDICATIONS: TOBREX Ophthalmic Solution and 
Ointment are contraindicated in patients with known hyper- 
sensitivity to any of their components. 


WARNINGS: Not for injection into the eye. Sensitivity to 
topically ipo aminoglycosides may occur in some 
tients. If a sensitivity reaction to TOBREX occurs, discon- 
nue use. 


PRECAUTIONS: As with other antibiotic preparations, 
prolonged use my result in overgrowth of nonsusceptible 
organisms, incl ding fungi. If superinfection occurs, appro- 
= te therapy should be initiated. 

hthalmic ointments may retard cornea! wound healing, 
Pregnancy Category B. Reproduction studies in three types 
of animals at doses up to thirty-three times the normal 
human systemic dose have revealed no evidence of impaired 
fertility or harm to the fetus due to tobramycin. There are, 
however, no adequate and well-controlled studies in preg- 
nant women. Because animal studies are not always 
Sapna of human response, this drug should be used dur- 

pregnancy wig ib needed. 
Nursing Mothers: Because of the potential for adverse reac- 
tions in nursing infants from TOBREX, a decision should be 
made whether to discontinue nursing the infant or discon- 
tinue the drug, taking into account the importance of the 
drug to the mother. 


ADVERSE REACTIONS: The most —— adverse reactions 
to TOBREX Ophthaimic Solution and Ointment are localized 
ocular — and hypersensitivity, including lid itching and 
swelling, and conjunctival erythema. These reactions occur 
in less than three of 100 patients treated with TOBREX. Simi- 
lar reactions may occur with the topical use of other 
aminoglycoside antibiotics. Other adverse reactions have not 
been reported from TOBREX therapy; however, if topical ocu- 
lar tobramycin is administered concomitantly with systemic 
aminoglycoside antibiotics, care should be taken to monitor 
the total serum concentration. 

_Inclinical trials, TOBREX Ophthalmic Ointment produced 
significantly fewer adverse reactions (3.7%) than did 
Garamycin Ophthalmic Ointment (10.6%). 


OVERDOSAGE: Clinically apparent signs and symptoms of 
an overdose of TOBREX Ophthalmic Solution or Ointment 
(punctate keratitis, erythema, increased lacrimation, edema 
and lid itching) may be similar to adverse reaction effects in 
some patients. 


DOSAGE AND ADMINISTRATION: Solution: In mild to 
moderate disease, instill one or two drops into the affected 
eye(s) every four hours. In severe infections, instill two 
rops into the eye(s) hourly until improvement, following 

which treatment should be reduced prior to discontinuation. 

Ointment: in mild to moderate disease, apply a half-inch 
ribbon into the affected eye(s) two or three times per day. In 
severe infections, instill a half-inch ribbon into the aff 
eye(s) every three to four hours until improvement, following 
which treatment should be reduced prior to discontinuation. 

Clinical studies have shown tobramycin to be safe and 
effective for use in children. 


HOW SUPPLIED: STERILE solution in Smi Drop-Tainer® dis- 
nser (NDC 0065-0643-05), containing tobramycin 0.3% 
(mgm) ang STERILE ointment in 3.5g ophthalmic tube 
NDC 0065-0644-35), containing tobramycin 0.3% (3mg/g). 


© 1985 Alcon Laboratories Inc. 048532A 


Alcon Laboratories, Inc., Fort Worth, Texas 76134 
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RATES FOR AJO 
-LASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd month preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words—$75.00. Ad wiil run three months. No refunds on cancelled ads fe 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher, = 
assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads - abe 
over 35 words will be set within a ruled border. A one-inch ad contains approximately 60 words. 


Box number responses must include the box number on the envelope (Box AJO) and should be sent to the 
address given above. 

















OPHTHALMOLOGY 
General Retinal Vitreous 


The Southern California Permanente Med- 


FULL TIME ACADEMIC 
POSITION AVAILABLE: 





Assistant Professor of Ophthalmology. Re- ical Group is currently accepting applica- 
tinal/Vitreous Disease and Surgery. We are tions from board eligible/certified general 
seeking an ophthalmologist with a strong and retinal vitreous trained ophthalmol- 
commitment to teaching and research in the ogists for current positions at our facilities 
subspecialty of retina/vitreous disease. Re- throughout Southern California. 

quirements include completion of residency, Please call (818) 405-3224 for a Physician |. 
fellowship in retina/vitreous disease and sur- Application form or send your curriculum | 


"gery, and Board certification or eligibility. vitae with the names and addresses of © A 


three professional references to: 
Indiana University is an equal opportunity and p 


Affirmative Action employer. 


pees Be WG ie 
Please send qualifications and curriculum V A ASER PERMANENTE k 





: eS vitae t to: PERMANENTE MEDICAL GROUP . 
Be Merrill Grayson, M.D. Physician Recruitment 
qoe Distinguished Professor/ Acting Chairman Dept. 44A 
IUMC Dept. of Ophthalmology Walnut Center 
702 Rotary Circle, Room 348 Pasadena, CA 91188 


: Indianapolis, Indiana 46223 Equal Opportunity Employer M/F/H ` è 





OF 
STERN OHIO 


-Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
_ Should have a desire to provide outstand- 
-ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 





POSITIONS AVAILABLE 


VITREO-RETINAL SURGEON: Vitreo-retinal surgeon to associate with private retinal group 
in major Midwestern city. Send C.V. to Box 922 AJO. 


OPHTHALMOLOGIST: Associate position for general ophthalmologic practice in Massa- 
chusetts. Box 988 AJO. 


© ILLINOIS, LOCUM TENENS: start immediately, high income, high volume general oph- 


thaimology practice. Owner needs help; assist surgery and patients; housing available, 
possible future career opportunity. Write Box 992 AJO. 


OPHTHALMOLOGIST WANTED 


: Varied practice waiting for BE/BC ophthaimologist in expanding 50- 
man multispecialty group in NW Indiana—near Chicago. General oph- 


o | thalmology prime need but subspecialties also welcome. Complete 


Pe OD support. Surgicenter on site plus excellent hospital facilities. Am- 


-ple time off. Partnership in one year. No buy-in. 
: T. R. Hofferth, Adrninistrator 
The Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 
‘collect’ (219) 836-5800 





GENERAL OPHTHALMOLOGIST: Wanted to join established clinical group in Pittsburgh, 

_ PA. Modern, computerized, hospital-based office with very active ophthalmic practice. 
Excellent rd aes for clinical research, resident teaching as well as private prac- 
tice. Box 008 AJO. 


OPHTHALMOLOGIST: Busy, well-established, group practice in desirable, growirig, east- 
ern Pennsyivania community seeking a Board Eligible or Board Certified ophthaimolo- 
gist. Corporate benefits and salary leading to partnership. Send CV and personal refer- 
ences to Box 009 AJO. ae a eee Ses O a DO 


OPHTHALMOLOGIST 


General Med is a rapidly growing staff model 
Health Maintenance Organization (HMO) with 
32 well-appointed medical offices in beauti- 
ful Southern California. We provide a profes- 
sional environment, competitive salary and 
excellent benefit package—including em- 
ployer paid vacation, CME time, malpractice 
and pension plan. If you are Board Certified 
(or Eligible) in Ophthalmology and California 
licensed, General Med would like to discuss 
professional career opportunities with you. 
Please send your CV to: 


Nancy Boostrom 
Medical Staffing Specialist 


GENERAL MED 
701 South Parker Street, Suite 5000 
Orange, California 92668 


OPHTHALMOLOGIST—SOUTHERN NEW ENGLAND: Suburban practice of two genei 
ophthalmologists seeks plastic and pediatric subspecialist willing to do general op 
thaimology. Will also consider general ophthalmologist without fellowship. Salary pl 
productivity bonus, leading to full partnership. Box 010 AJO. 


OPHTHALMOLOGISTS: Sought by quality-oriented, nationwide referral service for me 
cal-legal consultation. Highly rewarding opportunity for qualified experts. Send ing 
ries to ExpertNet, 2020 West State Street, Suite 164, Milwaukee, Wisconsin 5323 


OPHTHALMOLOGIST: Excetient opportunity available for Florida licensed ophthalmolog 
to join busy practice in coastal Florida city. Retinal fellowship preferred. Please sei 


sella vitae and recent photo to P.O. Box 17125, Jacksonville, Florida 3224 
















PEDIATRIC OPHTHALMOLOGIST 


Department of Ophthalmology, Chattanooga Unit of the University of 
Tennessee College of Medicine is seeking a pediatric ophthalmologist 
with interest in teaching, clinical practice and research. Excellent op- 
portunity for board certifed or eligible individual. Residency progam 
approved for six positions, located in the Willie D. Miller Eye Center, a 
30 bed facility housed at the Erlanger Medical Center. Faculty rank, 
salary and benefits are negotiable. Position available immediately. 
Please forward curriculum vitae and references to: 
Deborah D. Sendele 
Assistant Professor and Chairman 
Department of Ophthalmology 

921 East Third Street, Suite 400 

Chattanooga, Tennessee 37403 






OPHTHALMOLOGIST: Join large 87 man multispecialty group in SW Virginia. Gener 
in 


ophthalmology prime need. Immediate drawing area of 250,000. Outstanding opport 
nity for right individual. Send C.V. to Lyndell Brooks, 1802 Braeburn Drive, Saler 
Virginia 24153. 


PROFESSIONAL RESUME SERVICES. Curriculum vitae preparation for physicians. Mallir 
ee: Call toll free anytime. 1-800-6-CAREER. In Pennsylvania call.(21! 


33- . 
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HRISTIAN OPHTHALMOLOGY SOCIETY 
10TH ANNUAL MEETING 
AMELIA ISLAND PLANTATION 


ia Island, Florida 32034 June 26-29, 1986 
Hebrews 10.25 Proverbs 9.10 
































2 believe you and your family will really enjoy the tenth annual Christian Ophthalmology Meeting to be held in 
‘wa Plantation. This will feature quality scientific presentations as well as spiritual talks presented by practic- 
almologists. Scientific faculty for this meeting includes: 


Glaucoma 

Neuro-Ophthalmology 

Stress in Physician's Families 
Advances in Macular Disease 
Carotid-Cavernous Fistulas 

Visual Fields Made Easy 

Corneal Advances and Problem Solving 
An Approach to Diplopia 


glas R. Anderson, M.D. 

n A. Costin, M.D. 

aglas Fowler, M.D. 

Jonald Gass, M.D. 

es M. Mitchell, M.D. 

rick S. O'Connor, M.D. 
ames Rowsey, M.D. 

ert L. Tomsak, M.D., Ph.D. 


*ram is planned for adult guests with good Bible teaching and complete facilities for children of all ages. Please 

spouse and family, too! We want to emphasize that members of all faiths are sincerely invited. Registration 

oners is $150 per family. Medical students, residents, fellows and medical missionaries can come for $25. 

sks to ACOM and mail to Christian Ophthalmology Meeting, c/o Dr. S. William Clark, Jr., P.O. Box 2009, 
Georgia 31502. 


61% hours Category 1 C.M.E. credit 





VITREO RETINAL: Vitreo-retinal surgeon to associate with a private retina practice with 
university appointment in Mid-Atlantic/Mid-Western city. Hospitals equipped for ad- 
vanced retina/vitreous surgery. BE/BC with approved fellowship. Send C.V., refer- 
ences. Box 018 AJO. 












ACADEMIC/CLINICAL OPHTHALMOLOGIST 


ished teaching hospital located in Western Pennsyl- 
yerienced Ophthalmologist to direct/administrate an 
esidency Program. The successful candidate will 
xperience as a Clinician and administrator and will 

sibility as Residency Program Director in the Depart- 

ology. Salary and benefits commensurate with expe- 
-wactice opportunities are available. Direct C.V. and 


OUTSTANDING OPPORTUNITY 


85 physician member premier multispecialty clinic in Southeastern 
Wisconsin has an immediate opening in the Department of Ophthal- 
mology. We offer a competitive first year starting salary plus further 
incentive compensation based upon productivity. Corporate provided 
benefits include malpractice, health, life and group and individual dis- 
ability insurances; vacation and meeting time allowances; etc. To 
learn more about our opportunity, to receive a copy of our physician 
recruiting brochure and to receive immediate consideration, please 
submit your curriculum vitae to: 


Dr. Elmer J. Holzinger 
n of Ophthalmologist Search Committee 
St. Francis Medical Center 
45th Street (off Penn Avenue) 
Pittsburgh, PA 15201 
412/622-4442 





Candi Reinheimer 
Milwaukee Medical Clinic, SC 
PO Box 17300 


ing subspecialty-trained ophthalmologist in pediatrics, plas- Milwaukee, WI 53217 


ee growth potential. Send CV to Suite 168, P.O. Box 


CE SEATTLE AREA: Expanding near-by suburb north of the 
tential. Excellent opportunity for solo medical-surgical prac- 
spital. Respond with resume, Box 021 AJO. PEDIATRIC OPHTHALMOLOGIST 
Harvard Community Health Plan and Massachusetts Eye & Ear Infirma- 
ry are jointly seeking a BC/BE Pediatric Ophthalmologist. HCHP is New 
England's oldest and largest HMO with 210,000 members and 9 ambu- 
latory care centers. MEEI is a major affiliate of Harvard Medical School 
and offers a full spectrum of patient care, education and research. 
Individual chosen will spend approximately half-time practicing medi- 
cal and surgical Ped. Ophth. at HCHP. Additional time will be spent in 
clinical, teaching and research activities at MEEI, with a Harvard Medi- 


Jr Board-eligible general ophthalmologist needed. Minimal sur- 
tion with excellent support. Phone 302-655-6133 evenings and 









TE OPPORTUNITY FOR OPHTHALMOLOGIST 


“cine in an 18 physician multi-specialty group. High first 
first year expenses. Excellent benefits with paid reloca- 
>.V. to Tammy Stripling, Malone and Hogan Clinic, 1501 
ing, Texas 79720. 









cal School academic appointment. Excellent benefits and salary com- 
mensurate with experience. Please send CV to: 
Howard Marton, M.D., Chief of Ophthalmology 
HCHP 
One Fenway Plaza, Boston, MA 02215 
HCHP & MEEI are Affirmative Action/Equal Opportunity Employers. 



















FULL TIME wear 
ACADEMIC POSITION | Qf CPitthalmolo 


AVAIL ABLE Our chent, a pre-eminent multi-: 


mid-atlantic referral group, offer 


bees nr ides Me extraordinary arrangement toa I 
Ophthalmologist with subspecialty training in pedi- certified/eligible ophthalmologis 


atric ophthalmology is sought for established Uni- vitreoretinal training. Join a phy 
versity Department of Ophthalmology. Beginning owned group providing state-of 
academic rank is Assistant Professor. Qualifications Instrumentation, medical school 
include completion of an approved eye residency me = affiliation and partnership oppo... 
program, plus fellowship training, Board certifica- | The living conditions are extrer 
tion or eligibility. Duties include teaching residents | attractive, with lovely affordabl 
and medical students, patient care and research. In- | fine schools and excellent recrez 
diana University is an Equal Opportunity and Affir- me ifacilities. 
mative Action employer. You'll enjoy a lucrative compen 

: package including a guaranteed 
pension, profit sharing, professi 
liability insurance, and many ot 
perquisites. 


send C.V., publication list, and list of references to: 


Merrill Grayson, M.D. 


Distinguished Professor oe 
acting Chairman | Judith Stanton Assoc™ 


IUMC Dept. of Ophthalmology 488 Madison Aven 


À New York, New York 
702 Rotary Circle #348 (212) 758-5710 
indianapolis, Indiana 46223 





cent AAAA rem ama emer yagi A VA AEA LA as nTa tapale ea A AAAA A A AA Arrera AA i e EAA EAEN a: 


UNIVERSITY OF MIAMI SCHOOL OF MEDI 
DEPARTMENT OF OPHTHALMOLOGY 


announces 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERS 
THE BASCOM PALMER EYE INSTITUTE 


| February 19-21, 1987 
Fontainebleau-Hilton Hotel Miami Beach 


A scientific program highlighting current concepts in: 





eee BASCOM PALMER e ee 
Lasers: New Applications EYE INSTITUTE Retinitis pigme 


Advances in diagnostic imaging Vitreoretinal ps 





(including NMR, echography) & vascular 
Immunology & infectious disease Pigment epith 
Glaucoma macula dis 
Corneal & refractive surgery Tumors 





Presentations will be by the faculty and alurnni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours A 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents an: 
written application from their Department Chairman. Make fee payable to: “Continuing Education in C 
inc."-—-P.O. Box 610326, Miami, Florida 3326 1-0326 (305/326-6099). 












ment 6 












` Kimbrough, M.D., ; 
sity, TN 37614, ETSU is an affirmative action equal opportunity employer. 
“Women and minorities are encouraged to apply. 






















| Busy general ophthalmologist with rapidly expanding 
-< practice in the beautiful, historic Midwest needs an as- 
= gociate. Office well-equipped with argon and YAG la- 
sers, Kowa fundus camera, Octopus 2000, A-scan ultra- 
sound, pachymeter, and much more. Hospital facility is 
convenient and operating rooms are equipped with 2 Ca- 
vitron 9000 units, a Site TXR, and both Zeiss and Weck 
operating microscopes. Skilled, efficient surgical team 
to assist in OR and friendly, responsible technical staff to 
assist in office. Interest in retina desired, but not manda- 
tory. Please send curriculm vitae and a letter of introduc- 
tion to Box 016 AJO. 


PEDIATRIC OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in Pediatric Ophthaimology is 
sought for a full-time position in a university department. Individuals apply- 
ing for this position must have completed an eye residency program and an 
appropriate pediatric ophthalmology fellowship. Send curriculum vitae to: 
Arvy Kavaliauskas, Administrator 
. Kresge Eye Institute of Wayne State University 
3994 John R, Detroit Michigan 48201 








-” quality-oriented/ 





















ed/high volume surgical practice 
central Florida. Medical and surgical care only, 


to Box 074 AJO. 


without administrati 





NORTHERN CALIFORNIA: Excellent opportunity for ophthalmologist with eye to tuture 


association. Compensation: $80,000. Send resume to John Haligren agent for physi- 
cian, P.O. Box 1425, Sonoma, CA 95476 (707) 996-7800. (Practice is not located in 
Sonoma.) ; 


GLAUCOMA SPECIALIST: Full time University and affiliated hospitals in New York. City. In 


charge glaucoma training of 18 residents. Ample opportunity for surgery and research. 
Salary/rank commensurate with experience. Send C.V./references to Box 022 AJO 







The Hershey Medical Center Division of Ophthalmology is seeking to 
fill three full-time faculty positions, one in Neuro-ophthalmology, one in | 
Cornea/External Disease, and one in Vitreo-Retinal surgery. Knowl- 
edge of visual electrophysiology is desirable, although not essential, 

for the Neuro-ophthalmologist. Interest in kerotorefractive surgery is 
desirable, although not essential, for the position in Cornea/External 
Disease. Candidates must have an interest in supporting the education 

of residents in our fully accredited Ophthalmology residency program. 
Responsibilities for all positions include patient care, teaching, and . 
research. All positions are available immediately at either the Assis= 
tant or Associate Professor level with salary negotiable based upon 
background and experience. At least one year of subspecialty training ; 

is essential, and all candidates must be at least Board Eligible. 

Please address all inquiries to: 


Joseph W. Sassani, M.D. 

Division of Ophthalmology 

The Milton S. Hershey Medical Center 
The Pennsylvania State University 

Post Office Box 850 

Hershey, PA 17033 


An Equal Opportunity/Affirmative Action Employer. 


THIRD ANNUAL 


LSU EYE CENTER OPHTHALMOLOGY UPDATE 
December 27-31, 1986 
Rose Hall Beach Hotel 
Montego Bay, Jamaica 


Course Director: Rudolph M. Franklin, M.D. 


This meeting will consist of lectures on refractive surgery update, phacoemulsification and foldable intraocular lenses, medical retina 
and uveitis, pediatric ophthalmology, glaucoma, and neuro-ophthalmology. Practical, hands-on workshops will include epikeratophakia, 
phacoemulsification and foldable IOLs, computers in ophthalmology, financial and tax planning, and also laser demonstrations. 


LSU Eye Center Faculty: 
Herbert E. Kaufman 
Rudolph M. Franklin 
Stuart F. Ball 

Bruce Barron 


George S. Ellis, Jr. 
Stephen Klyce 
Marguerite B. McDonald 
Henry Van Dyk 
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Guest Faculty: 
Roger Kaufman 
Charles Kelman 


| CME redits will be awarded. Registration is limited, please register early. 


zip Code 





| ASSOCIATE IN 
= OCULAR VASCULAR DISEASE 


> The Ocular Vascular Service of the Department 
Of Ophthalmology, University of lowa, College of 
= ` Medicine, has an opening for an ophthalmologist 
at the associate level, beginning July 1, 1986. 
The candidate must have had a residency in oph- 
-thalmology and preferably boards in ophthalmol- 
<+ -ogy or equivalent certification from abroad. Re- 
. search experience in retinal and/or ocular 
vascular disorders is required. The salary will be 
$23,000-$25,000. 


The University of lowa is an equal opportunity 
and affirmative action employer. Interested per- 
sons are invited to direct inquiries and submit 
vitaes to: 


S. S. Hayreh, M.D., Ph.D. 
Department of Ophthalmology 
University of lowa Hospital 
lowa City, lowa 52242 


ASSOCIATE PROFESSOR 


The Department of Ophthalmology in the School of Medicine at the 
University of Louisville is seeking an Associate Professor with exper- 
tise in the field of Neuro-Ophthaimology. This individual must be eligi- 
bie for a Kentucky medical license, a Board Certified Ophthalmologist, 
-with experience in teaching and able to conduct research. . .salary 
negotiable. Interested candidates should send a letter of application 
with curriculum vitae to: 
Arthur H. Keeney, M.D., D.Sc. 
University of Louisville 
Department of Ophthalmology 
301 E. Muhammad Ali Bivd. 
Louisville, KY 40202 


AA/EOE 








ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


f: The University of Oklahoma College of Medicine, Department of Oph- 
- thalmology, announces a full-time faculty position in neuro-ophthal- 
<- -mology to begin July 1, 1986. 
< -The applicant should have completed 36 months of an accredited resi- 
“dency program with a minimum of 12 months fellowship training in 
| Neuro-ophthaimoiogy and with experience in neuro-radiology and gen- 
<. eral neurology. The academic position offered is at the Assistant Pro- 
< fessor level with an appropriate remuneration level. 
|. Send qualifications and CV to: 
n Thomas E. Acers, M.D.—Professor and Chairman 
Department of Ophthalmology 
University of Oklahoma Health Sciences Center 

















Eye, Ear & Throat Hospital 


Department of Ophthalmology 
Fellowship Program 


A comprehensive program in post-residency training has 
recently been instituted at the Manhattan Eye. Ear & Throat 
Hospital. Hospital-based fellowships with full salaries and 
benefits in the sub-specialty areas listed below are available 
as of July 1,1987. Each fellowship has one or more prestigious 
preceptors. Both hospital clinic cases and private practice cases 
serve as the basis for clinical training. A research commitment 
is required. 


Cataract 
Cornea 

Glaucoma 

Neuro-Ophthalmology 
Ophthalmic Pathology & Clinical Oncology 
Ophthalmic Plastic Surgery 
Pediatric Ophthalmology & Strabismus 

Retina 


Anyone interested in these fellowships should write for applica- 
tion forms or further information to: 


Frederick A. Jakobiec, M.D. 
Chairman, Department of Ophthalmology 
Manhattan Eye, Ear & Throat Hospital 

210 East 64th Street. New York 10021 

Telephone: (212) 605-3722 





DIRECTOR OF OPHTHALMOLOGY 


The Medical College of Virginia and the Richmond Veterans Adminis- 
tration Medical Center seek a Director of Ophthalmology at the Veter- 
ans Administration Hospital. The appointment will be based part-time 
at eg VA Medical Center and part-time at the Medical College of Vir- 
ginia. 

We are seeking a Board-certified ophthalmologist who has had fellow- 
ship training in glaucoma, but will also consider applications from in- 
vestigators with subspecialty training and experience in other fields, 
particularly corneal/external diseases. 

The major opportunities and responsibilities of this position include 
administering the ophthalmology service at the VA Hospital, teaching 
residents and medical students, and developing a research program in 
the excellent facilities of the newly built Veterans Administration Hos- 
pital. 

Please send applications (including curriculum vitae, bibliography, his- 
tory of grant support, and names of references) or nominations to: 


Hunter H. McGuire, Jr., M.D.—Chief, Surgery Services 
Veterans Administration Medical Center 
Richmond, VA 23249 
or 
Andrew P. Ferry, M.D.—Professor and Chairman 
Department of Ophthalmology 
Medical College of Virginia 
Virginia Commonwealth University 
Richmond, VA 23298 


EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER 






WANTED: Vitreoretinal Surgeon. Position available immediately. Submit Curriculum ` 


Dean A. McGee Eye institute tae. Reply Box 027 AJO. 


608 Stanton L. Young Bivd. 
Okiahoma City, Oklahoma 73104 


Equal Opportunity Employer 






ILLINOIS: General ophthalmologist needed to join busy, high grossing practice. Ca 
racts, glaucoma, strabismus, external disease. New clinic with top line equipme 
Lovely community, excellent hospitals. Start immediately or willing to wait for ric 
person. Write Box 029 AJO. 





WANTED: Ophthalmologist wanted to assume a practice in multispecialty clinic in Mid- 
mest Send CY and photo. Box B18 AJO. NEED: Glaucoma; medical and/or surgical retina; oculoplastic; cornea and external di 

ease subspecialists. Midwest; population approximately 1,000,000. Initially, office ai 

OPHTHALMOLOGIST: Busy muiti-physician, mutti-oftice practice one-half hour north of equipment provided; eventually share in overhead. Location adjoins hospital, ambul 
Boston. Excellent salary and benefits. Send CV to Box 017 AJO. tory surgi-center with lasers, photography. Box 030 AJO. = | 






DUKE UNIVERSITY 


discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 





This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 





THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 


DURHAM, NORTH CAROLINA 





Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. —- London, England 
Ronald Michels, M.D. — Baltimore, Maryland 





Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 


Robert Machemer, M.D. 
Brooks W. McCuen, Il, M.D. 


Eugene DeJuan, M.D. 
Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 





Limited Registration 





POSITIONS WANTED 


OPHTHALMOLOGIST, 46, board eligible, 4 years plus: university training, single—hard 
worker, very congenial—Spanish/English—~E. C.F.M.G. F.L.E.X.—Seeks private 
practice in New York City, Miami or Los Angeles. Box 013 AJO. 





OPHTHALMIC TECHNICIAN: With 15 years extensive clinical experience and expertise in 
refractions, contact lenses, visual fields, retinal photography seeks employment with 
Ophthalmologist in the U.S.A. or Canada, Box 024 AJO. 


: VITREO-RETINAL SURGEON: Experienced vitreo-retinal surgeon desires to relocate in or 
near the New York City metropolitan area. Reply to Box 028 AJO. 


PRACTICES FOR SALE 


MASSACHUSETT $: Long established Ophthalmology practice for sale, approximately 20 
miles southeast of Boston, adjacent to well-equipped hospital, in rapidly growing area. 
Ophthalmologist retiring after 25 years. Re to Box 2256, Plainville, Mass. 02762. 


` MIDDLE GEORGIA ESTABLISHED 30 YEAR PRACTICE: Average gross $276,000. Average 
net Sis, 000. Charts, 23,000. Board member or qualified reply to Box 012 AJO. 


z PEDIATRIC 0 PHT ALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 
fished. May be expanded to adult general ophthalmology. M.D. returning to academics. 
is to stay and introduce. Box 023 AJO. 





ACTIVE OPHTHALMOLOGY PRACTICE FOR SALE: Established 8 yrs.. growing South New 
Jersey area, close to shore & Philadelphia. Fully equipped hospital one half mile. Physi- 
cian teaving area. Box 025 AJO. 


1 usy California practice located in high desert of Southern California 
hour from Jules Stein Eye Institute, beach, mountains, skiing, and 
ment centers. Looking for 2 associates: surgical ophthalmol- 


est in retina, glaucoma, plastics) and medical ophthalmoio- 
-time). New clinic, laser, outpatient surgery center. 
retractions. Satisfactory compensation will be ar- 
and CV, references, and telephone number to 

nter, 1739 W. Avenuo J, Lancan CA 93534., 





Box 3802, Durham, NC 27710 
(919) 684-6743 


Registration Fee $450 





RETINAL PRACTICE FOR SALE: in southern city population 400,000 drawing area over E 7 
1,500,000. Completely equipped office, two examining lanes, angiography lab less. 
than four years old. Will introduce. Send C.V. Box 026 AJO. 


EQUIPMENT FOR SALE 


FOR SALE: Acuity Auto-refractor #6600: $4,995.00. Dioptron Nova Auto Refractor: 
$7,995,00. Burton Operating Lamp #3000: $695.00. Aimark Perimeters: $1,495. 00.05 
BAL Auto Plots: $650.00. Belrose Refracting Equipment Company, 3808 W: North: 
Ave., Chicago, Illinois 60647,312-235-7073. nr 


FOR SALE: Zeiss Slit Lamp, 100/16 SM/M in mint condition. Call for details, (612) 54100. 
4828. ee 


FOR SALE: New Topcon OMS-320 operating microscope with assistant’s co-axial scope, < 
X-¥ translator, and video relay lens. Never been used. Must sell. Call (372) 359-9989: 


SERVICES 


REGIONAL RETINAL PHOTOGRAPHY WORKSHOPS: 1986. Generic ophthalmic phot 
graphic training for Basic and Advanced levels. JCAHPO approved. Mt. Snow, V 
Hoi Sept. 25-28. JMC Eye Photo, RR 1C, Box 363, Shaftsbury, VT 05262. 1802-44 
2907 













OPHTHALMOLOGY RECRUITING: interview Ophthalmology Search specializes in recru 
ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Ñ 
tionwide service. Contact Olive Levit VP, (713) 864-9898, Interview opnama 
Search, 2525 North Loop West #304, Houston, TX 77008. 


FELLOWSHIPS 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGili University offers a one year tellows! : 
in ophthalmic pathology starting July 1, 1987. Reply to: Seymour Brownstein, MD. 
Ophthalmic Pathologist, 687 Pine Avenue West, Montreal, Quebec, Canada H3A_ bare 7 


FELLOWSHIP: Newly funded corneal external fellowship available beginning July 1, 1986. 7 l 
Clinical and animal research required. Contact: Richard A. Eiferman, M.D., sah 
of Louisville, 301 E. Muhammad. Ali BI vd., Louisville, KY 40202. Ne 



















Alcon Laboratories, Inc. _ Cover 3, 25-28, 79 


Cover 4, 9, 15-19 
32, 33, 56 


“Allied Ophthalmic Equipment Co. > Ws 
~ American Registry of Pathology 58 

Amplaid SpA . 68 
Appleton-Century-Crofts 47 


< Ascon Medical Instruments 41 


Bausch & Lomb, Inc. 63 
Brazilian Society of Retina and Vitreous 52 
Burrouglis Wellcome Company Cover 2, 1, 53 
Canadian Implant Association 44 
Christian Ophthalmological Society 83 


CooperVision/Diagnostic Instruments 50, 51 


: CooperVision/IOL 2,3 





CooperVision Lasers 
o < CooperVision Surgical 57, 73 
Copeland Intra Lenses, Inc. 7 
: Cornell University Medical School | 71 
- DGH Technology, Inc. 65 
: Duke University 87 


- ‘Eye Hospital Rotterdam 46 


: General Med E 82 
R. O. Gulden & Co., Inc. N 
Haag-Streit Service, Inc. 54 
Ikegami Electronics 55 


© ‘Indiana University 





-Ains Shams University 5 


Asia-Pacific Network l 34 


Eye Institute of Northwestern Ohio 82 





Inno-Med Corporation oe _ 23 


Intermedics Intraocular _ 31, 35 


International Oculoplastic Society | 22, 46 


International Symposium Anterior Segment 
Micro Surgery 75 


Iolab Corp. | 5 
Kaiser Permanente Foundation 81 
Kele insuawate: Inc. 70 
bederik Laboratories 74 
Lombart Instrument Company 80 
Louisiana State University Medical Center 85 
Manhattan Eye, Ear & Throat Hospital 86 
Mentor O & O, Inc. 21 
Merck Sharp & Dohme 37-40 
MIRA, Inc. 10, 11 
Myocure, Inc. 59 
Nikon, Inc. | 61 
Ocular Instruments, Inc. -36 
Optical Radiation Corporation 45, 46 
Pharmacia Ophthalmics 42, 43, 44 
Precision-Cosmet Company, Inc. 58 
Raven Press o 24 
Spectra Pharmaceutical Services, Inc. 12, 13 
Judith Stanton & Associates «$4 
Topcon Instrument Corp. of America ` 69 
University of lowa 86 
University of Miami 84 
Visitec Company i 29 


Weiss Scientific Glass Blowing Company 78 





New professional products and advertising copy are subject to the approval of the Editorial: Board, The 


contents of advertising copy are the sole responsibility of the advertiser and its agency. The Ophthalmic 
Publishing Company takes no responsibility for their truthfulness, their content, or any possible claims 


resulting from the publication of such advertising. 
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BSS PLUS THE TEN 
MINUTE CELL SAVER 


BSS Plus — unexcelled for its cell 
saving effectiveness during prolonged 
intraocular irrigation — has now been 
shown to significantly reduce endothelial 
cell loss in short-term procedures. 

Oram R. Kline, Jr., M.D., ina 
recent study to test the efficacy of BSS 
Plus in planned ECCE procedures, com- 
pared BSS Plus with BSS in 100 cases 
requiring an average irrigation time of 
10 minutes. Dr. Kline found BSS Plus 
patients retained 33% more cells than 
BSS patients. 

-4 His conclusion: “. . . BSS Plus is 
a superior short-term irrigating solution 
(that can) mean the difference between 
corneal compensation and corneal 
decompensation.” 

Time Tested over all durations of 
intraocular perfusion, BSS Plus advances 
the technological clock on cell saving 





BSS PLUS® BRIEF SUMMARY 


BSS Plus® is indicated for use as an intraocular irrigating solution during intraocular 
surgical procedures involving perfusion of the eye with relatively large volumes of perfusion 
fluid over a relatively long period of time. 
Part |: Part | is a sterile 480 mi solution in a 500 mi single-dose bottle to which the Part Ii 
concentrate is added. Each ml of Part | contains: Sodium Chloride 7.44 mg, Potassium 
Chioride 0.395 mg, Dried Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection. 
Part ||: Part Il is a sterile concentrate in a 20 mi single-dose vial for addition to Part |. Each 
mi of Part II contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride 
Hexahydrate 5 mg, Dextrose 23 mg, Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, 
in Water for Injection. 

_ BSS Plus has no specific CONTRAINDICATIONS or ADVERSE REACTIONS, 
however, contraindications for the surgical procedure during which BSS Plus is to 
be used should be strictly adhered to. 


WARNINGS: NOT for injection or intravenous infusion. 


PRECAUTIONS: Do not use Part | if itdoes not contain a vacuum. 
Follow the directions for the particular administration set to be used. 





















efficacy. Do not use other additives than Part Il. Do not use if the reconstituted 

solution is discolored or contains a precipitate, 
è BSS Plus DOES NOT CONTAIN A PRESERVATIVE AND, 
g THEREFORE, SHOULD NOT BE REUSED. DISCARD 
ANY UNUSED PORTION SIX HOURS AFTER 
: ese PREPARATION. 
Surgical Products Division OVERDOSAGE: BSS Plus has no potential for 
, overdosage. 

Alcon Laboratories, Inc. š 

P.O. Box 1959 

Fort Worth, TX 76101 

817/293-0450 
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O Propines 
pare HCl) 0.1% sterile ophthalmic solution 
INDICATIONS: Propine (dipivefrin HCl) is indi- 
cated as initial therapy for the control of intraocular 
pressure in chronic open-angle glaucoma. Patients 
responding inadequately to other antiglaucoma therapy 
peni respond to addition of Propine. In controlled 
open label studies of glaucoma, Propine demon- 
‘strated a statistically significant intraocular pressure- 
lowering effect. Patients using Propine twice daily in 
studies with mean durations of 76-146 days expe- 


tienced mean pressure reductions ranging from 20-24%. 


Therapeutic response to Propine twice daily is some- 
what less than 2% co ae apse twice daily. Controlled 
studies showed statistically significant differences in 
lowering of intraocular pressure between Propine and 
2% epinephrine. In controlled studies in patients with 
a history of epinephrine intolerance, only 3% of patients 
treated with Propine exhibited intolerance, 

of those treated with epinephrine again developed © 
intolerance. Therapeutic response to Propine twice 
daily therapy is comparable to 2% pilocarpine 4 times 
daily. In controlled clinical studies comparing Propine 


Dont let the 


miotic side effects 


of pilocarpine interrupt 


| 
| 
i 


her working day. 


Prescribe Propine- 


i | 


the drug of choice for 
concomitant therapy 


with beta-blockers. 


PROPINE 


(dipivefrin HCI) 0.1% 


sterile ophthalmic solution. / 


and 2% pilocarpine, there were no statistically signifi- 
cant differences in the maintenance of IOP levels for 
the two medications. Propine does not produce miosis 
or accommodative spasm which cholinergic agents are 
known to produce. The blurred vision and night blind- 
ness often associated with miotic agents are not 
present with Propine therapy. Patients with cataracts 
avoid the inability to see around lenticular opacities 
caused by constricted pupil. CON ICA- 
TIONS: Propine should not be used in patients 

with narrow angles since any dilation of the pupil may 
pre-dispose the patient to an attack of angle-closure 
glaucoma. This product is contraindicated in patients 
who are hypersensitive to any of its components. 
PRECAUTIONS: Aphakic Patients. Macular 
edema has been shown to occur in up to 30% of aphakic 
patients treated with epinephrine. Discontinuation 

of epinephrine generally results in reversal of the macu- 
lopathy. Pregnancy Category B. Reproduction 
studies have been performed in rats and rabbits at daily 
oral doses up to 10 mg/kg body weight (5 mg/kg in 
teratogenicity studies), and have revealed no evidence 
of impaired fertility or harm to the fetus due to 


' 


f 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 


© 1986 Allergan Pharmaceuticals, Inc. 


dipivefrin HCl. There are, however, no adequate and 
well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive 
of human response, this drug should be used during 
pregnancy only if clearly needed. Nursing Mothers. 
It is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human 
milk, caution should be exercised when Propine is 
administered to a nursing woman. Usage in Children. 
Clinical studies for safety and efficacy in children 
have not been done. Animal Studies. Rabbir studies 
indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both 
arr hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycar- 
dia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local 
Effects. The most frequent side effects reported with 
Propine alone were injection at 6.5% and burning and 
stinging at 6% of patient eye visits. Epinephrine therapy 
can lead to adrenochrome deposits in the conjunctiva 
and cornea. 





